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HOW YESTERDAY’S CABLE RESEARCH HELPS WIN TODAY’S WA, 


3268 








In making rubber-insulated wir§s, all copper 
must be coated to prevent chemidal reactions 
between the copper conductor and\the rubber 
insulation. Until 1928, tin was the Best known 
separator. 

Then Okonite research men develop 
alloy to replace the usual pure tin coc 
the conductor in _tubber-insulated wi 
cables. This alloy” is known as Okoloy. 
lasts ‘‘tinning” at least two to one. Today, the 
use of Okoloy also results in large savings of 


d a lead 
ing for 
s and 
out- 


vital tin. 
Our tin supply is so critical that it is neces- 
sary to return an empty tooth-paste or shavin§g- 


OKONITE 





Fal 728 
CG 





This advertisement on the 


Conservation of Tin 


could have been written 
15 years ago! 


cream tube when purchasing a new one. The 
accumulation of even such small tin savings will 
help build aircraft carriers and other implements 
of war. 

This is but one example of how Okonite’s con- 
tinuous research frequently helps solve national 
economic problems that were not anticipated 
when the research work was conducted. And this 
continuing research is finding new insulations 
and new cables that are today being devoted 
solely to the winning of the war but later will 
be of immense value to American Industry. » » » 
The Okonite Company, Passaic, N. J. Offices in 
Principal Cities. 
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TILITIES have found that one gang, 

with Electroline Steel Duct-Rodding 
Equipment, can make a half-hour job out 
of one that formerly took two gangs two 
weeks with old-style equipment! 


In consequence, they have made amaz- 
ing savings in labor cost alone. Add to this 
lower first cost, the lower handling cost, 
and longer life ... then you have their 
reason for adopting Electroline’s speedy, 
economical Duct-Rodding Equipment. 


The construction is simple 
and trouble-free, yet affords 
the outstanding advantages 
of easy, efficient rodding and 
great durability in service. 


ae 


You can turn days into minutes, too— 
by speeding up installation and cutting 
costs with Electroline Duct-Rodding Equip- 
ment. Get full details and prices... 
write for a copy of descriptive Bulletin 939. 


BST Oar a a AT BT eae 
CALE hate ae eee eds tA aE Ah 2 awh Bese fate 


‘Pick-up and Leader fittings meeting. 


Right, Electroline Steel Rodding Equip- 
ment feeds easily around the bends. * 


Below, Leader locked in Pick-up for 
either push or. pull, 


cE 


PATENT APPLIED FOR 


Eloctrotine Company 


4121 SOUTH LASALLE STREET 
CHICAGO, ILLINOIS 
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SULPHURIC ACID COCKTAIL for ABOU 


Right now Uncle Sam is handing out some nice hot fuming sulphuric acid cocktails to the Axis 
powers, maybe not in neat little glasses, but in bombs, torpedoes, and shells, in the explosive 
qualities of which sulphuric acid has a big part. And the dose is rapidly being increased. 
Perhaps the most important piece of moving equipment in a sulphuric acid plant is the 
centrifugal blower. This draws in air for the oxidation of the sulphur dioxide, and forces the 
gas under pressure through the catalyst holders 
and gas absorbers. The process is continuous, and 
; the blower never stops for months at a time, 
sedis adit cadence humming along day after day at 3600 r.p.m. or 
a squirrel-cage induction motor, higher. Elliott Company has supplied many of 
500-hp., 3550-r.p.m. Many of these : : ei « 
sb ‘tk ilay wheens Dionne onal these blowers, driven by Elliott motors of tive high- 
as in ordnance plants. speed squirrel-cage, induction type. 
These Elliott motors are representative of a 
specialized line developed with great success by 
Elliott engineers over a 25 year period. Besides 
being mighty popular in ordnance plants, they are 
used largely by utilities for high-speed boiler- 
feed pump drives, as well as in other important 
applications. 












If you need a smooth, dependable, high- 
speed motor drive, check with Elliott 
engineers. They can give you that ““‘some- 
thing extra” in motor design that operat- 
ing engineers are glad to get. Write... 


ELLIOTT COMPANY = 


Electric Power Department 
es a } RIDGWAY, PA. 


2 Re sas = 
une ee 5 ee eet eee Mee DISTRICT OFFICES IN PRINCIPAL CITIES 


ELLIOTT MOTORS 


: ee saabnc ihines ane iinham nasal tna 
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1) Hi-Pressure, self-cleaning Silver Spot 


Contacts -remove dirt and corrosion. 










CONDUCTOR SUPPORTS 


63 Hi-Pressure, annular, silver line, contact 
eee ee 


hinge - dirt free. Constant contact in all 
blade positions. 


RTE Laat ee) bt 3 | 
INDOOR AND OUTDOOR | 


AIR BREAK SWITCHES 


a) Individual pressure springs insure uniform 


contact loading at all times. 


€ Positive blade latch with quick-acting 


pryout - for safety and easy operation. | 
eats eS 


8 Designed for switchboard panel mounting. 


> Axis lt | CUTOUTS AND 


losive THERMO-RUPTERS | 
ased, 


TTL MU) 
MECHANISMS 


PERE Ey 


OPEN OR ENCLOSED, 
ISOLATED PHASE 
HEAVY DUTY BUSES) 


Meee 
SYSTEMS | 


AUTOMATIC 
SECTIONALIZING 
EQUIPMENT 


METAL CUBICLES | 


PANEL MOUNTED SWITCH 


aati Male 


RAILWAY AND INDUSTRIAL ENGINEERING CO., GREENS 
IN CANADA—EASTERN POWER DEVICES, LIMITED, 












In Tr ainin g | Cra n 
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and 


SHOWS HOW 


to operate 


efficiently 



















jirst 
Crane 


MANUAL 


ON OPERATION 
ever published 





Your copy is free! A simply written, easily under- 
stood 48-page Manual. 70 illustrations—two colors— 
handy, pocket size. 


Contents include safety rules—operating hints— 
inspection-guide for daily report on condition of crane, 
suggestions on how to avoid trouble, etc. Explains and 
pictures what not to do as well as how to get more 
production safely. 


Pome OF 
OO ARE 


FINISH 


Applies to direct current overhead cranes—all 
makes. Useful in training new operators—including 
women—also beneficial for the more seasoned operator. 
Send for your copy to-day. Ask for Booklet 920—“How 
to Operate a Crane.” 


Typical illustrations _A oer teen 


from the MANUAL LanoinG Pow 










THE ELECTRIC CONTROLLER & MFG. CO. 


CLEVELAND OHIO 


 s 
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Typical low-voltage O-B pintypes ranging from 2.3 to 13.8 
ky. Many of these insulators are available with Silentype 
treatment as extra insurance against radio interference. 






he 
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An Easy Way To Be Sure You're Fight f | 


Here’s how to put the same high important question: are these 


quality porcelain insulation on 
your low-voltage distribution 
lines as you have on your trans- 


insulators made by skilled work- 
men under fine manufacturing 
conditions, and is wet ware por- 





celain used--the kind that goes 
into the high-voltage field?... 
There’s a very easy way of an- 
swering this question. Just buy 


| 

| 

& =~ mission system, and with the 
O-B. Information and service 
| 


same results--long, trouble-free 
life. O-B low-voltage pintypes 
differ only in shape from the 
largest insulator we make...On 
your next low-voltage insulation 
requirements, check into this 





readily available from your near- 
by Graybar office and warehouse. 


w piste 
' 
Since 1869 





24386-H 





Gray aabaR 


ELECTRIC cen PANY 











MANSFIELD, OHIO, U.S.A. | 
Canadian Ohio Brass Company, Ltd., Niagara Falls, Ont. * KEEP BUYING WAR BONDS x 
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Dehydrated food saves shipping space. 
Compressed dehydrated food briquettes 
Save still more space. Ry 
Thus, one supply ship can now carry 

The food equivalent of ten supply ships... 
And each ship can provision ten times 

As many soldiers as ever before. 

Air conditioning and refrigeration equipment 
Makes possible these dehydrated food bricks . . . 
Dependable and efficient cooling equipment 
Provided by General Electric. After the war, 
When air conditioning and refrigeration 

Will again become available to the public, 

Take advantage of G-E experience 

In the fields of air conditioning and 
Commercial and industrial refrigeration . . . 

Turn to General Electric. 

Air Conditioning and Commercial 

Refrigeration Department, Division 435, 

General Electric Co., Bloomfield, N. J. 
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Power 
Where You 


meee tt: et 


es 


i ee 


Install these units right at load centers — and save! 


AT BANK of three Allis-Chalmers Dry-Type 
Transformers is right by the row of electric 
furnaces it serves in a new war plant — yet 
it’s up out of the way! 
A long run of heavy secondary copper was 
saved... 
Man-hours, money and materials were saved 
because fireproof vaults weren't needed... 
Floor space was saved — because drip-free 
Allis-Chalmers Dry-Type Transformers can go 


SOMETHING TO WAVE 
A FLAG ABOUT... 


up on posts or beams almost anywhere... 

Maintenance savings have piled up ever since 
the installation — there being no insulating 
liquid to test, filter or change... 

Add to all that the savings of improved volt- 
age conditions and lower line losses! 

Allis-Chalmers Dry-Type Transformers are 
ready for quick shipment mow. Get the full 
story of savings from our nearby district office. 
Or write ALLIS-CHALMERS, MILWAUKEE, WISs. 





eae (ice 


i | 





ce : oe Ta ee Bd lS 


Transformers | 


Rig, ee ec ee fee 

Le & sete et § Sa } * 
: ICTORY ~ PEACE 
: | —_ 
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TERMINAL POSTS of excep- 
tionally large cross section area 


are.an assurance against me- 
chanical failure and provide 
ample current carrying capacity. 





SEAL NUTS of annular antimo- 
ny-lead draw the post flanges 
tightly against gaskets and the 
underside of cover to form a 
perfect seal. 


NO STRAIN ON COVER— 
top edges of jar walls act as 
support for plates... Projections 
cast as integral parts on all 
terminal posts transfer strain 
from cover to walls. No broken 
or distorted covers throughout 
life of cell. 


SEPARATORS of treated white 
cedar are deeply grooved to 
allow adequate circulation of 
electrolyte. 















GOULD DUAL SUSPENSION 
(patented) eliminates all possi- 
bility of mechanical failure. 
Positive and negative groups 
are supported by channels held 


by the crossbar and plate as- 
sembly; these in turn are sup- 
ported by the terminal post 
projections resting on top edge 
of wall. 








LARGE VENT PLUGS and vent 
openings save time in battery 
maintenance, 
























ONE PIECE PURE LEAD POs. 
ITIVE, with vertical ribs spun — 
by exclusive Gould 

gives extra large surface oreq 
for electrolytic action. This one 
piece construction eliminates 
possibility of plate fracture 
and assures high-sustained ca. 
pacity for many years of service, 










L 
- 
ou 






ak’! 


| 











ae 
i 


\ 
0 











a 


BUFFERS inserted in the out. 
side negative plates hold all 
plates and separators in place, 




















SEDIMENT SPACE of ample 
capacity assures full service 
life without cleaning. 














THE BATTERY PICKED 
BY ENGINEERS 
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d-c power problems? 





_ Ignitron 


Wherever you need efficient, dependable power 
conversion in the 250-volt and higher range— 
that’s a job for the Ignitron Rectifier. 


Ignitron operating costs are low. Simplified 
automatic operation, low are drop loss, the 
elimination of high starting demand and absence 
of major moving parts hold both operating and 
maintenance costs at a minimum, 


Installation is easy, too. No special foundations 
are required, An Ignitron can be installed on any 
level floor of reasonable strength. 


And most important of all is the uniformly high 
efficiency of Ignitron power conversion. It can 
handle constant 24-hour loads, peak loads, or 
light loads, all with the same relatively high 
efficiency. 

It will pay you to investigate the advantages 
of Ignitron for your particular d-c power require- 
ments. Your nearest Westinghouse office can give 
you full information. Westinghouse Electric & 


Mfg. Co., East Pittsburgh, Pa. 


for war industries using d-c power 
Ignitron power conversion can eliminate many pro- 

duction “headaches” for war plants. May be completely 

automatic, and operate unattended. And because there 






Today; the Ignitron Rectifier is widely accepted as 






the answer to many power conversion problems 





are no major moving parts to wear and replace, inspection, 
repair and maintenance are cut to a minimum. Valuable 
production hours are saved. Ignitrons are always on the 
job—delivering service 24 hours a day. 

For more complete information about Ignitron power 
conversion, write Dept. 7-N today for a copy of Book 
B-3024. 


More than 2,000,000 .installed capacity is now 






J-10244-4 


> 


MAVeSTeR UNO URLS GNITRON RECTIFIERS 


ae Wek G 


PLANTS IN 25 CITIES...OFFICES EVERYWHERE 
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Can It Be Kept Up After the War’ 


We’re betting good money that it can 


Mighty busy today. Facilities taxed to capacity. But 
we must all consider what will happen when the 
need for peak war production ends. How will you 
stand in the sudden shift to peacetime loads? The 
answer, to a very large extent, is to increase the 
use of current by commercial customers. 

You will find it well worth while to team up with 
Hotpoint-Edison’s forward looking campaign. Our 
advertising to hotels, restaurants, bakeries, hospi- 
tals and institutions is preparing them for the time 
when they can buy Hotpoint-Edison Commercial 
Electric Cooking Equipment—the very time when 
this added load will be most welcome to you. You 
know from experience how much commercial load 


your system can absorb in off-peak periods. 


é 
FOUND ONLY - 


IN MODERN 


COMMERCIAL ELECTRIC COOKING EQUIPMENT 
KITCHENS BOSTON NEW YORK CITY ATLANTA 


Thousands of chefs, cooks and bakers now in 
the armed forces are learning the dependability, 
safety, simplicity and cleanliness of Hotpoint- 
Edison electric cooking. When they return to their 
jobs in hotels, restaurants, bakeries and institu- 
tions, their enthusiasm for electric cooking will 
make the demand greater than ever. 

Yes, you certainly can keep that power load up, 
if you join with us now in planning ahead. Your 
post war revenue from commercial customers can 
be greatly increased by starting now to push the 
idea of commercial electric cooking and baking at 
every opportunity ...in your advertising, promo- 
tion material and contacts. Edison General Electric 


Appliance Co., Inc., 5618 W. Taylor St., Chicago. 


OLDEST AND 


DALLAS LOS ANGELES SEATTLE SALT LAKE CITY 
CANADA — Canadian General Electric Company, Ltd., Toronto 


I OR 
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LARGEST MAKER OF 
ELECTRIC COOKING 
CLEVELAND CHICAGO KANSAS CITY EQUIPMENT 
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SOLVE 


Get 2 Jobs Well Done 


tained in a Diesel (1) between the rings and 
their grooves, and (2) between the face of the rings 
and the cylinder wall. At these places the oil film 


is subjected to heat, pressure and oxygen. Inferior 
oil will oxidize, cook and form 


hard carbon deposits. 


A YOU SEE ABOVE, an oil film must be main- 


These Ceposits will cause ring sticking that re- 
sultsin costly wear, power-wasting blow-by’’! 

Gargoyle D.T.E. Oil Nos. 1-to-5 give maximum 
protection against deposits — both on pistons and 
rings. They have been specifically designed to meet 
the severest requirements of the intermediate and 
large size engines built and operated today. 


SOCONY-VACUUM Olt COMPANY, INC. — Standard Oil of N. Y. Div. » White Star Div. » Lubrite Div. + Chicago Div. 
White Eagle Div.» Wadhams Div. + Southeastern Div. (Baltimore) » Magnolia Petroleum Co.» General Petroleum Corp. 


CALLIN SOCON Y-VACUUM 


HOW TO 


Operating Problems 












HOW TO SAVE 


70h 


oe} mo ie VE 
COIL FORMS! 









"YOU HAVE DONE A GOOD JOB 
OF SENDING GLASS TO WAR” 
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THIS QUICK CHECK LIST 


ENJOY LOWEST PRICES 
COME W! 


1 inch and 3 


you 


«4. OUTSIDE DIAMETERS between 
inches. 
«2. WALL THICKNESSES be 
9/32 inch. 
~~ *3. LENGTHS up tO 
— for shorter lengths). 


m of 20 holes for coi 
ck with maximum O 


tween 5/32 inch and 


9 inches (with better prices 


1 forms “ inch 


4. MAXIMU 
and 9/32 inch thi 


may be 


CLIP THIS coupon TO YOUR 
BLUE PRINT- MAIL TODAY 
FOR ACCURATE QUOTATION! 


"py x 
44 @ registe ed trade- a - ° 
r e: uf cture r 
RI is mark and indicates manufact by Co ning Glass W rks 
0 
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WHEN you 
THIN THESE 


5. maximum of 10 ho 


G. maximum of 14 groove 


In addition to low-cost standard types, 
had in almost any 0 


Z 
2 RE Ge 
Sat ae 
Ba OM oe a Ge ee i ee ee 


L COUPON FOR 
TE STORY! 


R COIL FORMS 
STANDARDS 


holes tapped. 
s for coil forms §/32 


le 
maximum 


inch to 7/32 ‘ach thick with 
of 2 holes tapped. 
s to the inch. 


eneral dimensions + 2.0%, 


«7. TOLERANCES 01 
n+ 0.010 inches. 


but not less tha 
* Proposed A.S. Ae Standards. 


Corning Multiform Insulators 
ther size or shape. 


oe Glass Works 
nsulation Division 
» Dept. W51, Corni 
‘5 , Corning, N. Y. 


Please 

send us esti 

re estimate on coil for 

print and data below: ms as per attached 


Quantity 
When Needed (date) 


E ; 
lectrical Characteristics 


Company 


Street 
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YOU DON’T NEED A DROP OF SOLDER TO MAKE A GOOD JOINT!’ 


Burndy left the solder pot behind over . . . providing SPEED and EASE anda | 

3 from thousa nds 20 years ago—and the millions of sound BETTER ELECTRICAL CONNECTION. 

of Burndy Solderiess Connectors Burndy solderless connectors since put Whatever connector problem may be 
in service under every conceivable oper- bothering you today, Burndy has either 
ating condition prove what a great step solved it in 20 years of specialized en- 
forward this was! gineering in this field — or will solve it 

For tiny wire connections, or for the for you now, with a connector custon- 

largest conductor connections for heavy made to fit your needs. Call in a Burndy 
current loads, Burndy solderless connec- representative. If he can't show you time 
tors replace the messy, time-wasting and cost savings decidedly worth-while, 
solder pot with simple clamping elements invite him to go fly a kite! 


Qiklug —Type QA-B 





Servit —Type KS 





The Answer 10 YOUR ELECTRICAL CONNECTION PROBLEM \ 


OVERHEAD ° UNDERGROUND ° POWER ° WIRING ° GROUNDING 
PI 

BURNDY ENGINEERING CO., INC. + 107 EASTERN BOULEVARD, NEW YORK ciTY 
LEC 
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PLAN YOUR DISTRIBUTION 


ror Maximum Flexibility 


Can you foretell what production demands will 
be placed on your plant a year or two from today? 
Emergency additions may be required. Quick con- 
version to new war products or to peacetime proc- 
esses may be necessary. 

The speed and economy with which these de- 
mands can be met depend to a large extent on 
your plant distribution system. Choosing a system 
now that provides maximum flexibility offers two 
important advantages: 

1. Increased protection against sabotage today. 

2. Faster and more economical conversion when 
necessity requires it. 

By bringing broad engineering experience to 
bear on your particular problem, Westinghouse 


can help you select the “one best” distribution 






OFFICES EVERYWHERE © 
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© PLANT DISTRIBUTION SY 
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system for your present plant. It should provide 
maximum flexibility with the least use of critical 
materials. 

All systems recommended by Westinghouse are 
designed to use standard distribution equipment. 
No time is lost in building special apparatus. 

For prompt action, call our local office. Or send 
for the helpful booklet below. Westinghouse 
Electric & Manufacturing Co., East Pittsburgh, Pa. 


j-94561 . 


UP-TO-DATE FACTS ABOUT DISTRIBUTION SYSTEMS 


Keep up to date on latest 
lant distribution ems. 
d for 24- omg 
B-3152, hia briefly de- 
scribes plant distribution sys- 
tems, and points out the ad- 
vantages of each. 


%) 


SYSTEM 





STEMS 
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NO BUS SUPPORTS NEEDE| 


to install this DISCONNECT SWITCH 


The contacts consist of an upper stationary 
» stud and a lower stationary stud with a mov- 
fm able middle sleeve always in contact with 
7 lower stud and when moving from open posi- 
F ~— tion to closed position telescopes with upper 
stationary stud. 


LICK SCARCITIES . . and still keep 
ENGINEERING STANDARDS HIGH 


¥%& The ISOLATOR occupies no more space in open position 
than when closed. This is because of the telescoping move- 
ment of the contacts which occurs within defined limits. 
Also, there are no live exposed parts. 





The “THREE E" ISOLATOR is not a new developme 
designed to meet a particular period emergency. 
has been in use now for more than ten years. Its desig 
and construction give it a definite place in today 
conservation efforts for, the ISOLATOR uses a mini 
mum of strategic materials and helps you to 

OPEN POSITION CLOSED POSITION modern disconnecting facilities with such savings asi 
Note vidibleepen gop. Conte’ dena "SPACE — WNSTALLATION. LABOR =. ae 
TIONS — BUS SUPPORTS — TIME. In addition, wi 
this streamlined gang-operated disconnecting swit¢ 


you eliminate WASTE — BARRIERS — ACCIDE 


ISOLATORS can be interlocked with other equipmen 
— they can be individually or gang-operated by han 
or mechanism, directly or indirectly. Supplied in a 
pere ratings of from 200 to 2000 and voltages up tt 
15,000. Other sizes can be furnished. 
























Discuss this time, material, and cost-saving way of i 
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MELROSE PARK ILLINOIS 
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WAR BONDS MAKE 
UNCLE SAM MORE 
POWER. full 








N ; J i— 
lopme pave 
J ay nt s fest) Sob 
s desig — : 
today’ 
@ mini 
to ge 
gs asin és Pg é : P 
io On Meawurement 6 founded 
>”, ill LX AMAL KALA La OG A 
swit¢ 
DE | At the beginning of the twelfth century in merrie old England, 
iipme where would people turn for the acme of precision? Where, but to 
y hand the king himself—and so Henry | made the ‘‘Vvard'’ uniform. There 
in a was only one king, so there could only be one yard. The distance 
. from Henry's nose to the tip of his outstretched thumb became the 
’ ae is ' NO OTHER COMMODITY 
lawful yard. Was the king in good humor and wholly relaxed on that I$ MEASURED $0 
fi day? Was he measured at dawn or at eventide? No one knows! 
} I : : : ; 
4 Yet, that was the conception of standardization. Compare it with AS 
Pre ELECTRIC POWER 


today's high standard of measurement of electricity set and met by 


tative 
the electric utilities and the manufacturers of watt-hour meters. 


@ SANGAMO ELECTRIC COMPANY ii'tnors 
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ILLUMINATING DIVISION 
Fluorescent, Incondescent 
Mercury Lighting Equipment 


A FOOT CANDLE is the illumination from one 
standard candle on a surface one foot from the 
light source. 


It is the unit of measurement of illumination. 


But more than this, the foot candle is man’s 
staunch friend. 


In adequate amounts it means his family will 
have sufficient light in the home .. . he and his 
fellow workers sufficient light for better, safer 
factory production or efficient office detail. 


For almost 100 years the MILLER organization 
has known the foot candle on working terms. This 
lighting experience bridges the broad ground 


THE MILLER COMPANY -: MERIDEN, CONNECTICUT 


OIL GOODS DIVISION 
Domestic Oil Burners 
ond Liquid Fuel Devices 


WAR CONTRACTS DIVISION 
Wor Materiel 
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ROLLING MILL DIVISION 
Phosphor Bronze and Brass 
in Sheets, Strips and Rolls 








from the whale oil lamp to the modern continu- 
ous fluorescent lighting system now helping in- 
dustry speed out planes and tanks and cannon. 


It has involved engineering and design and skill” 
with copper... glass... steel... aluminum and 
many new non-metallic materials. It has required 
ingenuity and resourcefulness and pioneering. 


It qualifies us to work with those who need better 
lighting in war industry. It enables us to coop- 
erate intelligently with those who promote better 
lighting and sell and service it, too. It means that 
the MILLER engineer (located in principal 
cities) can serve you in one of several ways, for 
better lighting today and tomorrow, 
















POTHEADS 


SOLVE YOUR CABLE 
TERMINATING PROBLEMS. 


WEBSTER— Pothead (pot-hed) n. Elec.—A form of terminal her- 
metically sealed to the sheath of an electric cable for making a 
moisture-proof connection between the wires within the cable 
and those outside. 


G & W POTHEADS more than meet Webster's 
definition of potheads. They more than provide 
positive, hermetic sealing against entrance of 
moisture. They also prevent leakage of com- 
pound or cable-impregnating oil. Not just in 
fair weather and while they’re new — but in all 
weathers and for years upon years. That is the 
definition of G&W POTHEAD value and service. 
It is also why so many representative utility 
companies define G & W as the potheads upon 
which they standardize. 





Send for copy of Bulletin No. 392 which lists standardized potheads. 


G& W ELECTRIC SPECIALTY CO. 
7780 DANTE AVENUE - - CHICAGO, ILL., U. 5. A. 


In Canada—Powerlite Devices, Ltd., Toronto 








VARNISHED CAMBRIC - RUBBER POWER CABLES : BUILDING WIRE « RADiK 


CRESCENT 


INSULATED WIRE AND CABLE 


CRESFLEX NON-METALLIC SHEATHED CABLE: SERVICE ENTRANCE CABLE > MAGNET WIRE : BARE WIRE 


CRESCENT ENDURITE SUPER-AGING INSULATION: WEATHER-PROOF WIR 
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ET to Fill a Vital Need 


” 


This is a “Power Age.” Power is the 





gigantic arm of production. 90% of 
American industry depends on power supplied through Electrical 


Wire and Cable. At the CRESCENT plant 





production is 100% for war purposes. 
When the war is over, these same unexcelled production facili- 
ties, the same skills, the same research equipment, and the same 


time-tested management policies will 


remain coordinated to deliver to the Ear 





Electrical Industry, through regular channels of distribution, the wire 


and cable that will be needed am?" 





SCT I 2S 


at 


mcrae in the future for the peace time 





expansion that is to come. 


CRESCENT INSULATED 
a Seca co. . 
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Because of the Zealous Faith of an Inventor in His Idea 
~ee the World has Four-Wheel-Drive Power and Per- 
formance for the Vital Transportation Tasks of Today 


1943 U. S. ARMY FWD 





OTTO ZACHOW 


1862-1942 Py ¢ 
The four-wheel - drive 
principle, which is us- 
ually used by the armed 
forces of the United 
States and other allied 





nations in all its combat motor vehicles — from the 


“ieep” 


to the largest prime movers — was pioneered 


and developed in Clintonville, Wisconsin. 

Otto Zachow, mechanic and inventor, worked 
out the ball and socket steering and driving knuckle 
on each of the front wheels, which is the basis of the 
prescnt highly perfected four-wheel-drive automotive 


principle. . . 


. The original Zachow machine shop, in 


which the first American four-wheel-drive cars were 


8 


8 





The Growth Of An Idea: The modern 
military FWD. pictured at the left is 
today's highly developed four-wheel- 
drive truck of the type used to trans- 
poft men and equipment ‘cross-country 
through sand and mud or over con- 
crete of surfaced roads at high speed. 
Its forerunner i is pictured below — the 

ID, one of the first four 
by the U. S. War de- 
vember, 1911—as it 











1911 U.S. ARMY FWD 


built, is now maintained by The Four Wheel Drive Auto 
Co. at Clintonville as a “hall of fame” to the memory 
of Otto Zachow (1862-1942) — the man whose idea 
revolutionized military and commercial transportation. 

The Four Wheel Drive Auto Company is the oldest 
and largest exclusive manufacturer of four-wheel-drive 
trucks —has been building them since 1910 — the fin- 
est and most highly developed vehicles of their type. 
THE FOUR WHEEL DRIVE AUTO COMPANY 


CLINTONVILLE, WISCONSIN 


Canadian Factory: Kitchener, Ontario 
(The Oldest and Original Exclusive Builders of Four-Wheel-Drive Trucks) 









The True Four-Wheel-Drive 
Principle With Center Differ- 
ential Asks Less In: Tires—— 
Gas — Oil — Replacements. 







TRUCKS 
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The Nation's 5th Carrier 


ru 





F the Nation’s war-production plants, Grinnell 
Prefabricated Piping is providing FLUID TRANS- 
PORT for steam, air, gas and liquids — vital services 
for production. 

In power stations, aviation gasoline refineries, syn- 
thetic rubber plants, fighting craft and merchant 
ships, Grinnell has furnished the experienced piping 
engineering to solve widely varied piping problems. 


PREFABRICATED PIPING BY 
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Grinnell plants, at strategic points, afford modern 
facilities for fabricating the connecting links which 
convert a pile of pipe into a complete piping system 
for efficient wartime FLUID TRANSPORT. 

Write for Data Folder, “Grinnell Prefabricated 
Piping”. Grinnell Company, Inc., Executive Offices, 
Providence, Rhode Island. Branch offices in principal 
cities of the United States and Canada. 


GRINNELL 


wHenever PIPING is invotveo 
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From small, intricay 
process piping to high-pres 
sure headers, Grinnell provides FLUID 
TRANSPORT to speed war operation, 
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You don’t need oversize anyway when 
you use F-M Copperspun Mofors 


The fact that W.P.B. restrictions prohibit the purchase of 
extra size in a motor is nothing to worry about. Fact is, 
this restriction will conserve critical materials and save 
you money—because, with Fairbanks-Morse Motors with 
Copperspun Rotors on the job, you don’t need extra size or 
extra horsepower to protect the motor in tough service. 
You can run F-M Motors with Copperspun Rotors under 
full load indefinitely without danger of damage, because 
these motors depend on extra 
quality rather than extra size for 
their stamina. 
The winding of the Copperspun 
Rotor is centrifugally cast, in one 
piece, and of pure COPPER. Cop- 
per has better thermal character- 
istics. Copper has better electrical 
characteristics. No other rotor 
winding is cast of COPPER. 
Fairbanks, Morse & Co., 600 
S. Michigan Avenue, Chicago. 
Branches with service stations 
throughout the U. S. and Canada. 


FAIRBANKS-MORSE 


DIESEL ENGINES 
PUMPS 

MOTORS 
GENERATORS 
SCALES 


LUE a eS D8 ab 
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AIR CONDITIONERS 
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He can smile through it al 


So let’s keep a smile a-going 


back here, too. 


Even though war is crowding 
the wires, telephone people still 
want to give you pleasant, 
friendly service. Materials for 
new telephone facilities are 
not to be had. But there’s no 
shortage of patience and 


understanding. 


Takes a lot of pulling together 
to do this and we appreciate the 


help from your end of the line. 


BELL TELEPHONE SYSTEM 





WAR CALLS COME FIEST 


© Your continued help in making only vite! 
calls to war-busy centers is more and more 
essential every day. 


DE 
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DELTA-STAR 


lf GOES TO WAR! 


SOing 


vding 
® still 
sant, 


3 for 


are DELTA-STAR’s first duty in the war ef- 

ort was to supply power switching equip- 

ment and switchgear in quantities and on 

and™chedule—to help get large war produc- 
ion plants into operation. 


S no 


ther 

the From Switches 

ine, to 
Aircraft Parts 

EM 


Our duty now is to utilize facilities to 
the greatest possible extent in production 
of direct war materiel—and we are off to 
a flying start. Our manufactured parts 
ae now “in the air” on various fronts. 
More and more will follow until the war 
is won. 







ELECTRIC 


7 aH A-NTAR Ty 


: 2 OFFICE AND FACTORY—2400 Block, Fulton St., Chicago, Il. 


NEW YORK OFFICE—140 Cedar St., New York, N.Y. 
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This phase of our war effort is about 
complete. Many war production plants 
are built and producing beyond expecta- 
tions — but still greater production is 
necessary to do the job in the shortest time. 


From Peace-Time 
to 
War Production 


When peace comes again, the knowl- 
edge and experience gained from war 
work will be incorporated in our peace- 
time production—insurance to our friends 
that the DELTA-STAR trade-mark will con- 
tinue to be a symbol of the highest quality 
switching equipment. 


DISTRICT REPRESENTATIVES IN THE FOLLOWING CITIES 
Birmingham, Ala. Indianapolis, Ind Philadelphia, Pa. 
Boston, Mass. Kansas City, Mo. Pittsburgh, Pa. 
Buffalo, N. Y. PS Saati ae koe Richmond, Va. 
Charlotte, N. C. Los Angeles, Cal. St. Louis, Mo. 
Proce ime elitie Minneapvlis, Minn. San Francisco, Cal. 
Dallas, Texas New Orleans, La. Seattle, Wash. 
Detroit, Mich. Norfolk, Va. Washington, D. C. 
Denver, Colo. Omaha, Neb. PEG Yiii Meee hor it 

CANADIAN ASSOCIATE 


Canadian Line Materials Limited...... ...Toronto 13, Canada 
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NE of Hitler’s greatest head- 

aches is America’s vast steel 
production—this year more by far 
than that of all the Axis countries 
combined. 

The “hot seat” for Adolph is being 
made especially hot by America’s 
great electric furnaces . . . for they 
produce the fine alloy steels that 
make the vital parts of our planes, 
guns, and ships just enough better to 
spell the Axis’ doom. 

These vitally important furnaces 
depend upon electric current—cur- 
rent which must be delivered unfail- 
ingly night and day. Only electrical 
wires and cables of the finest quality, 





of the utmost dependability, can be 
entrusted to this job. 

We are proud that products of 
American Steel & Wire Company 
play such an important role in deliv- 
ering power and light to America’s 
vast war production machine. The 
quality of our electrical wires and 
cables is no accident. For years and 
years our engineering and production 
departments have worked for con- 
stant improvement. 

And they continue to work on new 
ideas and developments to take care 
of the increased wartime demands for 
power and light and the ultimate con- 
version to peacetime requirements. 


AMERICAN STEEL & WIR 


Cleveland, Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


and New York 





United States Steel Export Company, New York 


IN: 
PO 


E COMPANY 






UNITED STATES STEEL 
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Westinghouse 
Autovalve Lightning Arresters 


Wartime conservation logically begins with protec- 
tion of equipment already in service and producing 
for Victory. 

And Westinghouse arresters, guarding transformers 
vital to war industry, provide an exceptionally high 
protective ratio—a few pounds of critical material 
safeguard hundreds. For example: 

IN A 1,000 KV-A, 34.5 KV SUBSTATION, ONE POUND PROTECTS 177 

POUNDS OF TRANSFORMERS. A PROTECTIVE RATIO OF 1 TO 177! 

Adequate lightning arrester protection is but one of 
the many ways to conserve critical materials that are 
outlined in the new book, “‘Wartime Conservation.” 
Send for it today. Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa., Dept. 7-N. J-60525 


GET THIS 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


100 PAGE BOOK 


it tells how to... 


KEEP EQUIPMENT RUNNING through proper maintenance 
and repair service. 


SAVE CRITICAL MATERIALS in the selection, application 
and use of electrical equipment. 


USE NEW METHODS developed by Westinghouse to speed 


war production. 


REPLACE CRITICAL MATERIALS with Micarta and Prestite. 


SAVE SCRAP by systematic planning and salvage. 


ELECTRICAL WORLD e May 1. 1943 


(1431) 31 











p 


FE 


Erics 


Gowrs fot I nmedialle Delivery, 





H. Cutter U. N. Halliday 


1015 Securities Bldg. 230 U. S. Nat'l. Bank Bldg. 


Denver, Colo. 


A. A. Marrs 
526 Dwight Bidg. 
Kansas City, Mo. 


Seattle, Wash 


Filbert & Fredericks 
90 West St 
New York, N. Y¥. 


OTHER REPRESENTATIVES IN PRINCIPAL CITIES 






Pacific Electric 


5815 THIRD ST., SAN FRANCISCO, CALIF. 


32 (1432) 











| “ 


balk aol 2 


Operating energy is stored 
in a reliable moc, hand 
wound. It can e re- 
wound between any faults. 
Has position indicator. 
Can be sipped by hand. 

Type AP-I, 7.5/12.5Y-kv., 
and Type AP-2, |5-kv., 
Double- and Three - Pole 
units, both 100 amps., 60 
cycles. Motor-Rewound 
and Single-Pole Automatic 
Ser vice Restorers also 
available, 


G. B. Kirkwood 
437 S. Hill St. 
Los Angeles, Calif. 


Cc. C. Musgrove 
508 Insurance Bidg. 
Dallas, Texas 


CLEAI 
FAULTS 


4 LT) 
4.8 LOW FIRST-CO$ 
PACIFIC ELECTRIC'S 


A V4 
Automatic Service Restore 


TYPE AP-I, TYPE AP-2 HAND-WOUND 





OFFERS THREE-RECLOSURE 
PROTECTION, EASY TO REWIND 
BETWEEN FAULTS 


Here is better continuity of service for rural or low-revenue distri 
bution lines. You get three automatic reclosures, on transient or sv 
tained faults, before it locks out on the fourth opening. 

Between faults, at the convenience of the line patrolman, th 
operating spring is easily wound by hand, again offering a cycle 
three-reclosures protection. 

Most of the long outages which so often follow fuse protection a 
eliminated. 

The Automatic Service Restorer offers a selection of predetermined 
closing-time intervals. It prevents single-phase operation of three-phase 
equipment because all poles open together, thereby ending dangerous 
feed-backs. 

It is safe. Its construction sturdy, holding maintenance at a mini 
mum. All we claim for this hand-wound Automatic Service Restore 
has been proved on scores of utility lines the nation over, under severe 
storm and ice conditions. 

You will appreciate you can have immediate delivery. Write now 
about clearing faults instantly—at low first-cost. 


eM My Urea 


DUNES HIGHWAY, GARY, INDIANA 
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TSE KERITE wires chece COMPANY INC | 


NEW YORK CHICAGO SAN FRANCISCO 
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TRANSPORTATION ~a vital war factor 


The effectiveness of our armed forces and civilians 
alike depends on the efficiency of our transportation 





s the battle of ‘Tunisia entered its final phases, with 

the British and American forces joining hands 

» crowd Rommel into his last fox hole, Hitler and 
jussolini held their tweifth war-time -meeting. 

One important purpose of this meeting, according 
» the Berlin radio, was the study of a specially pre 
ared “Survey of Continental Reserves”. ‘lopping this 
st of resources is the item of transportation. 

Hitler has a great many headaches these days but, 
ecording to no ‘less an authority than the Reich Min- 
ty of Economics, “the central problem of the whole 
‘erman war effort is transportation”. It is, in fact, the 
Achilles’ heel of Germany’s War Machine. 

The Nazis have become 
oberly conscious of its 
rucial importance and Mr. 

Hitler must wince when he 


pecalls the gigantic miscal- This is the eleventh of a series of edito- 
ulations which led him to rials appearing monthly in all McGrau- 


neglect his railways. 
He counted on a short 
war, not a long wear-and- 





known method, every type of vehicle becomes essential, 
for no single group of carriers, freight or passenger, can 
mect all our needs. 

The railroads opened the vast resources of our nation 
and continue to be the backbone of our transportation 
system. ‘loday they are doing the greatest job in their 
history. They are hauling more tons of freight more 
miles ‘than ever before — 33° 6 more than in 1941 and 
55% more than in 1918, peak year of the first World 
War. ‘They are carrying more passengers more miles 
than ever before — 80% more than in 1941 and 24% 
more than in 1918. ‘They are getting more work out of 
each car, each engine, and each mile of track than ever 
before. Private operation of 
railroads is proving far 
more effective and ficient 
in this war than did govern- 
ment operation in the last 
War. 

In contrast to Hitler’s 


Hill publications, reaching more than : 
me : oar Germany, the managers of 
one and one-half million readers, and bien A atone: seletiede have 


tear war and Germany’ s in daily newspapers in New York, Chi- not neglected their plant 
transportation crisis is get- cago and Washington, D. C. They are except where government 


3B more ea by Pe dedicated to the purpose of telling the 
our. Tt will play a vita part that each industry is playing in the 


part in its defeat. 
This is a war of move- 
ment—on land, on sea and 


priorities forced them to do 
so. ‘They are turning in an 
unprecedented performance 


wa effort and of informing the public despite the long starvation 
on the magnificent war-production ac- period to eldide they were 


mn the air. Russia’s 2,000 com plishments of America’s industries. subjected. During the first 


mile battleline, R.A.F.’s 

00 mile bombing raids, 

General Montgomery’ S 

1500 mile advance last 

November and the vast area that constitutes the theatre 
of war in the Pacific make this fairly obvious. 

Pe ce will come when one side gets control over the 
world’s supply of fuel, oil and Feibet. for on these 
threc critical materials depend all the vehicles of war — 

ll as of peace. 

army used to travel on its stomach. ‘Today it 

on its fuel tank. 

the home front, transportation is no less vital. 
Her it is essential in getting the war workers, their 
(aw materials and their products, to and from the 
mines, mills and factories that supply our armed forces 
and those of our Allies. ‘Tr: imsportation isea major factor 
in the nation’s ability to out-produce its enemies. Every 


World War the tot: il invest- 

ment in the American rail- 

road plant was about $18,- 

600,000,000. Since then 
$12,000,000,000 have been spent on improvements 
and after deductions for scrapped facilities the net 
increase has been $8,000,000,000. Since the present war 
in Europe began the railroads have invested about 
$1,650,000,000 in further improvements, many of them 
to meet special war needs. 

Convincing evidence of the railroads’ flexibility in 
meeting the special needs of all-out war is their per- 
formance in coping with the movement of oil to the 
East Coast. In January 1942, one month following 
Pearl Harbor, the railroads delivered to the East Coast 
by tank car less than 100,000 barrels daily. By De- 
cember they had stepped this up to more than 740,000 
barrels and during the week ended April 3, 1943 they 











averaged more than 900,000 barrels per day. By the end 
of this year they are shooting for the goal of one million 
barrels a day. 

Unlike Germany we have not attempted to control 
the development and growth of motor transportation 
according to the “intuitions” of one man but have 
wisely left it in the hands of experienced competition. 
‘That is how our highway transportation system came 
into being. Growing public acceptance has made it an 
essential part of our national economy. 

The motor vehicle, its limitations set only by the 
improved highway and the supply of fuel and rubber, 
has developed to undreamed of proportions. Up to a 
year ago private automobiles consistently moved more 
people more miles than all public carriers combined. 
Buses have become an accepted means of mass trans- 
portation. Local electric and interurban railways in 
many cases were converted to bus lines and trucks took 
over the local freight services. Under these improved 
operating conditions trafic volume increased. When 
the war in the Pacific made it necessary for us to con- 
serve our supply of rubber and the U-boat depredations 
in the Atlantic throttled the flow of gasoline to the 
eastern seaboard, our motor transport was forced to 
grapple with the toughest problem that ever had con- 
fronted it since it became so vital a factor in the every 
day tr insportation. 

‘The “share-the-ride” idea recognizes the need of con- 
serving gas, oil and rubber. ‘This particularly applies to 
buses, for wherever groups can be assembled for a com- 
mon destination, buses can be used most effectively. 
‘The intercity bus performs for the rural areas the same 
service that the local bus renders for the residential 
areas of our cities. 

Reorganization of railroad schedules, adaptation of 
motor transport, rearrangement of working hours, all 
have contributed to provide a flexible transportation 
service for men and materials to meet the critical needs 
of the war effort. ‘'wenty thousand intercity buses are 
handling 635 million passengers a year which is 69 per 
cent more than in 1941. The fact that these buses c: NITY 
a relatively larger percentage of the total coach passen- 
ger business than their seating capacity would indicate 
suggests that here, too, we are getting a more efficient 
use of these vehicles in terms of passenger loads car- 
ried. It is fortunate to note that the geographic location 
of most intercity bus lines does not coincide with that 
of the railroads but rather supplements it. 

‘lhe contribution which the urban transport industry 
is making to the war effort becomes apparent when we 
consider that buses, trolley buses and street cars today 
carry passengers at a rate which promises to exceed the 
impressive total of 21 billions, as compared with 18 
billions in 1942 and an average of 132 billions for the 
period 1936 to 1941. And this the industry is accom- 
plishing with a minimum of added equipment and 
despite a serious drain on its manpower. 

The truck lines, too, are setting all-time records. 
They have rearranged their schedules, eliminated cir- 





cuitous routes and coordinated their services with #y 
of other carriers. As this is written, contract trucks 
with the cooperation of the Office of Defense ‘Tix, 
portation are trying to eliminate the empty retim ty, 

The transportation industry as a whole is fac, “ 
face with the biggest job in its history. Increasing ty 
fic loads, with little if any new equipment, difficulty j 
obtaining essential maintenance materials and a groy 
ing shortage of manpower, combine to make it tha 
While federal authorities, acting through the Office g 
Defense ‘lransportation, took prompt cognizance 
this condition, froze equipment and otherwise acte 
to conserve the vehicles then in service, it was not po 
sible to add sufficient vehicles to keep pace with th 
increased trafic demand. However, the O.D.T. ¢ 
lend impetus to the movement for staggering oy 0 
work thereby spreading the peak loads and thus jy 
creasing the carrying power of existing fleets of vehicle 
in city service. 

As we review the problems involved in meeting oy 
transportation needs it is evident that we cannot de 
pend upon new equipment alone for their soluti 
Lend-Lease is taking a considerable share of our muc 
needed output of transportation equipment. The im 
mediate job is up to the rank and file of the transports 
tion industries. It is up to their resourcefulness and 
devotion to their job. ‘The operating men out on th 
road, the men in the shops who keep the equipment 
going, who make the most of the metals and other 
materials they can have, who salvage, conserve and 
economize . .. these are the men who must bear the 
burden of our war load. 

‘Theirs is a dramatic story, a story of cooperation and 
coordination . . . of ever increasing capacity on a shoe 
string allowance of new equipment. 

For this is a war of movement. According to Josepli 
B. Eastman, Director of Defense ‘Iransportation, both 
the passenger and the freight trafhe on the railroads 
is to a large extent war traffic — the transportation of 
troops and civilians on war business, the movement of 
food, raw materials and finished products required fo 
the prosecution of the war. As Mr, Eastman put it. 
delayed arrival of troops at embarkation ports, delayed 
delivery of vital war materials could even conceivabl 
mean the loss of men at the fighting front. And wh 
Director Eastman says of the tahoads applies to all 
forms of transportation. ‘Transportation by bus, 
street car, by truck, by train, by ship and by plane .. 
all play a vital part in the achievement of victor 
on the home front and on the fighting front which 
relies upon it. 





President, McGraw-Hill Publishing Compa Inc 
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Taken for Granted 


On every hand we hear about the new things 
to come after the war—plastics, the light metals, 
electronics. Big things are expected of them, 
and because of this promise, some of it shrouded 
in mystery, an aura is created around them. 
They have romance; they have IT. 


Fine! Maybe they and some things yet to 
be divulged will help us to recreate this physical 
world—eventually. But in the meantime, what? 


Undoubtedly these new materials and 
products will replace some materials that have 
been in use for years and years. Maybe some 
of our basic materials will give way to the new. 
Time alone will determine that, and this is not 
the time for any such determination. 


If and when the new products replace the 
old it should be after the new has demonstrated a 
superiority. In the meantime, what about the 
old—the material now in common use? 


Once it was new. Once it had its promoters 
va-ga. Has it no more romance? Or have we 
become so used to it that we no longer have 
any real feeling for it—just take it for granted? 


Or, worse still, have we forgotten its points? 
Has it been taken for granted for so long that 
few people know much about it? 


The easy thing, of course, is for people to 
sit around wondering what is going to happen 


to them when all these new things are released 
upon a waiting world after the war. That doesn’t 
butter any bread, however. 


The “old lady” can’t compete with the 
new blonde on the next block by going into pre- 
mature mourning. She’d do a whole lot better 
by a few visits to the beauty shop and Turkish 
bath. Maybe then the “old man” would be 
reminded of some of the things he’d forgotten 
years ago. 


The worst thing that can happen to any 
product is to be taken for granted. The buyer 
accepts it and forgets why, because it isn’t being 


sold—it’s taken for granted. 


When a manufacturer loses the incentive to 
sell because he, too, takes his product for granted, 
he little by little stops learning more about it, 
and if the time is long enough maybe he, too, 
forgets. 


What an ideal set-up for something new— 
something about which one can get enthusiastic. 
With all defense down or antiquated, why 
shouldn’t the new have an easy victory, especially 
when all the populace is looking forward to its 


coming? 


Let the new come. That’s progress. But let 
the outcome be on the basis of “may the best 
man win” and not by default. 
































What's Different 
About Cold Cathode? 


Only difference resides in larger electrodes which have lowe; 





electron emission rate and thus higher voltage drop, which makes 


longer tube necessary in order to attain efficiency of operation 


A. C. BARR* and C. M. CUTLER,* General Electric Company, Cleveland, Ohio 





THE QUESTION most often asked 
regarding cold-cathode fluorescent 
lighting is: “How does cold-cathode 
tubing differ from the hot-cathode 
fluorescent lamp?” A clearer under- 
standing of cold-cathode tubing as a 
light source may be gained by in- 
vestigating three points: 

1. Structural and electrical differ- 
ences between hot- and cold-cathode 
fluorescent sources. 

2. Effect of these differences on 
design and performance of the. re- 
spective sources. 

3. Resulting influence on applica- 
tion in lighting systems. 


Same Cathode Functions 


Essential structural difference be- 
tween the two types of tubes is in 
the electrodes. The cold-cathode elec- 
trode is a fairly large metal cylinder, 
while the hot-cathode electrode is 
much smaller and is comprised of a 
coiled-coil tungsten filament cathode 
and two small plain wire anodes. 
(Fig. 1). Even though the arc length 
in both is the same, measurements 
show a difference in electrical char- 
acteristics of the two sources. The 
voltage drop across the cold-cathode 
tube is considerably higher, and wat- 
tage goes up proportionately with 
voltage drop. Glass, phosphor and 
arc stream may be identical in both 
types of source, but the electrodes are 
not the same and this results in their 
being electrically different. 

Function of the cathode is the 
same in both sources; that is, to give 





*Glass Technology Laboratory and Nela Park 
Engineering Department, respectively. 
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up electrons which, together with the 
ions they produce, carry the arc cur- 
rent. The cold-cathode operates at 
about 150 deg. C., while the hot 
cathode reaches 900 deg. C. The hot 
cathode is the more prolific emitter 
because the rate of emission of 





FIG. 1—Scale drawing indicates difference 
in size and appearance between hot 
(above) and cold cathodes (below). The 
hot cathode shown is designed to operate 
in the 350-ma. range, while the cold 
cathode is typical of electrodes rated at 
50 to 100 ma. 


metals, particularly the alkaline 
earths used for coating cathodes, 
increases tremendously when the 
metals are heated to incandescence. 

The very high emission rate per 
unit area of the hot cathode gives it 
some favorable characteristics. Three 
important ones are: small size, low 
voltage drop and relatively high cur- 
rent-carrying capacity. These are 
obtained at the cost of cathode life, 
since hot operation is a result of 
using a cathode wire size small 
‘enpugh to heat upoat the current the 


lamp carries. 


Being small, ~ the 


amount of emission coating is 
limited. This factor, combined with 
the faster use of the emission mate. 
rial at the higher temperature, tends 
to limit life. 

On the other hand, the emission 
rate of the cold cathode is low and 
large area is needed to handle satis- 
factory currents. Life can, therefore, 
be very long and little affected by 
starting. These characteristics are 
also obtained at a cost, this being 
high voltage drop and limited cur- 
rent-carrying capacity. 

To summarize, hot- and _ cold- 
cathode sources are similar except 
for their electrodes. These differ in 
that the hot cathode can handle much 
higher current and has a lower volt- 
age drop, while the cold cathode, al- 
though less favorable in these char- 
acteristics, is less affected by starting 
and has substantially longer life. 


Effect of Electrode Type 


The higher current-carrying ca- 
pacity of the hot-cathode electrode 
enables the lamp designer to obtain 
more light per foot, either by increas- 
ing the current in the same diameter 
tube or by increasing both the cur- 
rent and the diameter. 

When the current is increased in 
a given tube current density in- 
creases. The same area of phosp)or 
surface is exposed to an arc of 
greater intensity, therefore the sur- 
face is brighter and more lumens per 
foot are produced. However, h gh 
current densities have some dis::d- 
vantages; a smaller proportion of ihe 
phosphor-exciting radiation is p’0- 
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juced «nd light output is not so well 
mainta? 2 

A better way of increasing light 
output is to use both larger diameter 
ubes ond higher current. Three 
hings |appen when the tube diameter 
enlarged: First, the cross-sectional 
area becomes greater in proportion 
to the square of the diameter; second, 
he inside wall of the tube, on which 
the phosphor is coated, increases di- 
all with the change in diameter; 
third, the voltage drop per foot of 
arc column is reduced. 


Voltage Drop 


The lower voltage drop at the hot 
cathode allows the use of conveniently 
short lengths of tubing without ab- 
sorbing a high percentage of the tube 
volts at the electrodes. Fig. 2 shows 
this effect for electrodes ranging in 
voltage drop from 15 volts to 200 
when used with 20-mm. tubing oper- 
ating at 100 ma. The 15-volt drop is 
typical of hot cathodes, while 100-, 
150- and 200-volt drops are repre- 
sentative of various types of cold 
cathodes. 

The charts show that the lower the 
electrodes drop the smaller the per- 
centage of voltage lost at the elec- 
trode for any given tube length. 

If hot cathodes are used on a 4-ft. 
length of this tubing the drop at the 
electrodes will be 7 percent. If a 10- 
ft. length of this same tubing is 
equipped with cold cathodes this loss 
will be 17 percent for a drop of 100 
volts, 23 percent for 150-volt elec- 
trodes and 29 percent for electrodes 
taking 200 volts. 

It should be noted, however, that 
the difference in absolute value of 
cathode watts loss, in general, is 
much less pronounced because the 
high cold-cathode drop is accom- 
panied by a lower order of current. 
For example, the 40-watt hot-cathode 
lamp operates at 410 ma., therefore 
watts loss in the cathode drop is 
0.410 x 15, or 6.15 watts. In cold 
cathodes these figures might be 100 
volts times 100 ma., or 10 watts. 


Much Still to Learn 


Th» rugged cold cathode does not 
require starting auxiliaries, thus mak- 
ing {casible simplified wiring and in- 
stant starting. The long life of the 
electrode has its effect on lamp de- 
sign too, but the importance of this 
featu: re cannot be completely evalu- 
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FIG. 3—Longer length is needed to minimize electrode drop when larger diameter is 
used. Distribution of tube volts showing effect of diameter for various lengths of tubing 
operating at 100 ma. and with electrode drop of 100 volts 


higher drop of the electrode, as shown 
in Fig. 2 for one tube diameter and 
current. Fig. 3 shows the effect of 
length on the percentage of voltage 
drop in electrodes for a range of 
tube diameters operated at a current 
of 100 ma. The length must be 
greater for larger tube diameters. 
This is because, with equal current, 
the volts per foot of arc column de- 
crease as diameter increases. The 


ated until a great deal more is known 
about the ability of phosphors to 
maintain their light output over long 
periods. 

To make use of these features of 
ruggedness and long life, it is neces- 
sary to accept the lower current ca- 
pacity and higher voltage drop of the 
electrode. Smaller diameter utilizes 
lower current to best advantage. 


Long length can be used to offset the 





(1439) 39 



























































§ 


i 


” 
~ 
Z 
ft 
-) 
8 
au 
2 
” 
”“ 
we 
2 
5 
a 
@ 
a 
y 
< 
a 
ey 
2 
4 


300 
LUMENS PER FOOT 


FIG. 4—For a given light output and diameter average 
brightness may be read directly; calculations are based on 


inside tube diameter 


long length and high electrode volt- 
age drop make it necessary to oper- 
ate cold-cathode tubes on higher volt- 
age. 

This is about the way it sums up: 
the properties of hot cathodes lead to 
a lamp that is shorter, larger in di- 
ameter, higher in lumens-per-foot 
output, operates at higher current 
and on the low potential of 115- or 
230-volt circuits. These lamps will 
start at these voltages, too, if the 
cathodes are preheated and an induc- 
tive “kick” is provided. 


Commercial Sizes 


The commercial cold-cathode tube 
is longer and slimmer and is operated 
in series circuits on high-voltage 
transformers. More feet of tubing 
will therefore be needed to do a 
given lighting job; however, starting 
switches are eliminated and longer 
life will also help to offset the higher 
initial cost inherent in the greater 
footage of tubing. The brightness of 
the two sources will not differ for the 
same current density, but it is a sim- 
ple matter to operate cold-cathode 
tubes at low current density to achieve 
less brightness. 

For a given current, the factors of 
brightness, light output and current 
density all increase when smaller tub- 
ing is used. Table I shows values for 
a set of 9 to 25-mm. tubes operated at 
50 ma. where all are made of the 
same type of glass, phosphor and gas. 
The current density of the 15-mm. 
tube is 0.4 ma. per mm.?; the same 
as that of the 40-watt hot-cathode 
lamp operated by its standard auxil- 
iary. Since the densities are the 
same, the brightness is also the same; 
this is borne out by visual examina- 
tion. When the current through the 


40 (1440) 








20-mm. tube is in- 
creased to 100 ma., 
its current density 
and brightness equal 
that of the 40-watt 
lamp. 

Average brightness 
of cold-cathode fluo- 
rescent tubing can be 
calculated readily if 
the inside tube diam- 
eter and the output in 
lumens per foot are 
known. Fig. 4 shows 
the brightness in foot- 
lamberts for tubes 
having outside diam- 
eters of 12 to 25 mm. and for a range 
of 50 to 500 lumens per foot. 


Life of Tubes 


On the matter of useful tube life, 
no such simple answer can be given. 
It is known that all fluorescent 
sources containing mercury depreci- 
ate steadily in light output as they 
burn. Hot cathodes usually fail be- 
fore this depreciation becomes exces- 
sive, but, when cold cathodes are 
used, loss of light—not failure to 
operate—should be the guide for re- 
placement. 

Useful life for 10,000 hours has 
been reported for cold-cathode sys- 
tems operating at a current density 
of 0.2 ma. per mm.’. The critical 
factor is that the rate of depreciation 
varies with the current density. Since 
the densities used in cold-cathode sys- 
tems vary as much as 5 to 1, it is evi- 
dent that no figure can be applied 
even as a rough index for all systems. 

Effect of current density on main- 
tenance of light output is illustrated 
by a set of tubes duplicating those 
used in brightness comparisons. When 
this second set was burned in a series 





> 
Table I — Comparison of Light 
Output, Brightness and Current 
Density in One Set of Cold-Ca- 
thode Tubes of Various Diameters 


Tube Brightness Lumens Current 








Dia- in Foot- per Density 
meter lamberts Foot Ma. per 
Sq. Mm. 
9 mm. 3,600 240 1.3 
15 mm. 1,600 215 0.4 
20 mm. 1,000 175 0.2 
25 mm, 660 140 0.12 





Values are for one set of tubes all made of same 
type of glass tubing, phosphor and gas. 
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circuit for 500 hours it was foul). diam 
that the amount of depreciatiy ‘ilar ef 
varied with current density. Ip 4, ass, life 
500-hour period the 9mm. tug No rul 
dropped approximately 34 percent jf articul 
light output, the 15-mm. tube 20 per het on 
cent, the 20-mm. 12 percent and or instal 


25-mm. about 4 percent. 
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given for lumen maintenance. bright. ks 
ness and light output are for specific table, 
sets of tubing. Variations in phos. adv: 
phor, gas, electrodes, etc., would van shes, of 


the results. The tubes on which the 
values are given are representative of 
the best practice and the trends ar 
typical. 

Percentages of depreciation would 
be much greater if the burning je. 
riod were several thousand hours, 
though the rate of depreciation be. 
comes progressively slower as the 
tubes burn. Further, if the largest 
and smallest diameter tubes were to 
be operated at the same current den- Table I 
sity it is to be expected that their Prop 
rates of depreciation would be sub. 
stantially the same. 


higher-vo 
formers, 
Hon. 
Some « 
, old-cath 
we associ 
custom-n 
recently, 
not pro 






——— 


Effect of Type of Source Variable 


An important difference in the ap- 
plication of the two sources lies in 
the fact that the operating specifica. 
tions of hot-cathode fluorescent lamps HB Yanete 
are standardized and thus definitely 
known as to length, light output, di- 
ameter, etc., for each size of lamp, 
while cold-cathode tubes offer a wide 
choice in these specifications. a 

With hot-cathode lamps the de- oe 
signer chooses from a limited range eS 
of size, brightness, etc., but he is 
assured of being able to obtain an 
efficient source and auxiliary equip- 
ment in every case. If cold-cathode oh 
tubing is selected these characteristics Tettiell 
are not settled in advance. The de: 
signer has a wider choice not only of 
length and diameter but of lumens Mj omo™ 
per foot, current, current density and JJ Voltage 
transformer secondary voltage as well. 
All of these factors will affect the ini- 
tial cost of the system and its over-all 
efficiency. Excepting secondary volt- 
age, they will also determine bright- There: 
ness and useful tube life. . 


In designing a cold-cathode sys as 
tem the first responsibility is to ‘orm Hy.) 
ulate the specifications of the light - fe 
source. Choice is made withi: the Pe 4 
range of the variables indicated in r 
Table II. A study of this table will . 
reveal that the variables cannot be 7% 

ELEC 
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pnsidered separately; for instance, 
be diameter and tube current have 
‘milar effect on light output, bright- 
ess, life and current density. 

No rule can be given for choosing 
particular specification. Much de- 
bends on the type of lighting desired. 
or instance, to illuminate a hallway, 
e designer might find that large- 
Jiameter tubing, operated at low cur- 
ent by small transformers, is most 
yitable, while for lighting showcases 
he advantages of small-diameter 
bes, operated at high current by 
higher-voltage, more efficient trans- 
formers, might be the logical selec- 
jon. 

Some differences between hot- and 
cold-cathode systems have been those 
we associate with mass-produced and 
custom-made products, since, until 
recently, the high-voltage source was 
not produced in standard units. 





























Table II — Variables Affecting 
Properties of Cold-Cathode 


Lighting 


Choice 


Variable | 
| 


1 






























p- 
n Large Small 
Higher efficiency | Higher light out- 
i Lower brightness put per foot 
4 Tube Longer useful life} Smaller space re- 
; Diameter | More footage per} quirement 
y transformer More easily bent 
Greater struc- Less footage for 
tural strength; given illumi- 
; fewer supports nation 
, High Low 
Tube Higher light out-| Higher efficiency 
Current— put per foot Longer useful life 
Current Less footage for} Lower brightness 
Density given illumi- 
Short 
Higher efficiency|Easier to handle, 
Length Fewer electrode pack, ship and 
of Tube housings and store 
Section wiring connec-| Simpler to install 
tions and maintain 
Low High 
Transf: ormer | Lower noise level} Higher efficiency 
Secondary rigorous in-| More footage per 
Voltage sulating de- transformer 
mands Less wiring 






Smaller bulk — 
less obstrusive, 


if exposed 








There is now some trend in the direc- 
tion of standardization of cold-cath- 
ode units with advantages for general 
lighting purposes. At the same time 
the flexibility of the tubing will con- 
tinue to make it particularly suitable 
to the requirements of a wide field of 
custom lighting. 
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Blading Repair on a 
100,000-Kw. Unit 


Sixteen men remove 300 bolts to lift cover, three men 


cut off 305 damaged blades with special tool and crew 


replaces cover, all within 42 hours elapsed outage time 


C. T. HOYT.* Southern California Edison Company, Ltd. 





THE 415,000-kw. Long Beach steam 
station of the Southern California 
Edison Company, Ltd., is one of the 
nation’s larger steam-electric gener- 
ating stations and provides standby 
protection for the ten southern coun- 
ties of California in the vicinity of 
Los Angeles. 

Recently a unique emergency re- 
pair was completed on one unit in 
42 hours, during which the cage was 
opened, a stage of blading removed 
and the machine returned to service. 
The incident developed when a heavy 
sharp report was heard in the low- 
pressure section of a 100,000-kw., 
two-cylinder, 2]-stage, tandem-com- 
pound machine in this station. This 
unit has three stages and six wheels 
in the double-flow low-pressure ele- 
ment. 


Inspection 


Immediate external, and subsequent 
hasty internal, examination through 
exhaust openings failed to reveal the 
nature of the trouble and the unit 
continued to operate as required 
throughout the following 19 hours 
without dangerous distress. Finally, 
after removing an inspection plate 
and making observations while the 
unit was rotating without vacuum 
and at low speed, a “rub” was located 
at the 20th stage wheel on the gene- 
rator end. 

Lifting the large low-pressure tur- 
bine cover required a crew of sixteen 
men and the removal of more than 
300 bolts varying from 114 to 214 in. 





*Maintenance foreman, 


1, 1943 





in diameter. Impact wrenches 
speeded this operation. In four hours 
the cover was off and the low-pres- 
sure section open for inspection and 
repair. 

One 20th stage blade on the gen- 
erator end, 18 in. long and weighing 
1.8 lb., was broken off at the root and 
was found completely out of the 
wheel, being lodged in the stationary 
nozzles leading to the 21st stage 
wheel. Two other 20th stage blades 
were broken at the base and held in 
place by the shroud bands, while 
shrouding had been stripped from 
22 other blades. Damage to adjacent 
wheels was slight and it was decided 
to cut off all 305 blades in the dam- 
aged wheel at a point 1 in. above 
their base, leaving the opposing 20th 
stage blading, together with that on 
other wheels, intact. The blade roots 
were left in place to protect the fitted 
sections on the injured wheel during 
the period of operation which must 
elapse before new blading could be 
procured and installed. 

Since the cut had to be made 17 
in. below the tip of the blade, the 
adjoining wheels on either side were 
so close that working space was ex- 
tremely restricted, and the intermit- 
tent cut of blade after blade imposed 
a heavy strain on the cutting tools. 


Tool Holder Devised 


Two steel bars 2x2 in. square were 
suitably machined at one end to sup- 
port a hardened steel tool holder so 
the tool would be located about 114 
in. from the inner end of the bars. 
The tool holders were drilled for 


(1441) 41 
























































3%-in. feed screws and the drilled 
holes drifted to a 14x3-in. rectangu- 
lar section for a depth of 134 in. to 
receive the cutting tool. High carbon 
steel cutting tools were secured in 
the holes by set screws and fed to 
the work by turning the hexagonal 
head of the feed screw with a long- 
handled wrench working in the nar- 
row space between the adjacent 
wheels. The entire tool holder as- 
sembly was supported on top of the 
lower half of the stationary nozzle 
diaphragm with its outer end secured 
to the turbine housing flange by 
suitable bolts. Three keyways were 
cut in the lower side of the tool 
holder bar at the inner end to receive 
a single key engaging the sealing 
groove in the supporting diaphragm. 
By shifting this key from slot to slot 
it was possible to adjust the assem- 
bly to the work as the cut deepened, 
and longer and thinner tools were 
used as the work progressed. A 
schematic diagram of the tool ar- 
rangement is shown in Fig. 1, while 
Fig. 2 shows a section of the blading 
indicating where the cut was made. 


Turning Gear Used 


This turbine was equipped with a 
turning gear which was used to rotate 


FIG. 1—Tool assembly for cutting off damaged blading in 20th stage of a 100,000-kw. unit (left). Fig. 2—Section of blading sow 


ing location of cut 
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the spindle at a speed of 1.3 r.p.m. 
A three-man crew using cutting tools 
simultaneously on either side of the 
blades completed the actual cutting 
operation through 15% in. of blading 
stock in 914 hours; a total of twelve 
hours was required for the entire 
operation, including rigging and 
cleaning up. Four hours additional 
labor by the erecting crew replaced 
the cover and the unit was again 
ready for service after an elapsed 
time outage of 42 hours. 

The unit was placed in service with- 
out balancing and has continued to 
operate smoothly at all loads up to 
90,000 kw., the new load limit being 
imposed to relieve overstressing of 
adjacent rows of blading. As soon 
as the new blading is received the old 
blade roots will be cut out and new 
blading installed; meanwhile, a satis- 
factory unit continues to do its part 
toward furnishing power for winning 
the war. 

No doubt there were many other 
and perhaps better ways of doing 
this job, but the desired result was 
accomplished speedily and quickly 
with the limited equipment available 
and a crew of “go getters” is ready 
to take on the next “impossible” 
thing that requires doing. 
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Plant Built “Without 
Benefit of Priority” 


Addition of 750 kw. of Capacity ty 
the Deschutes system of the Pacif, 
Power & Light Company in Orege, 
has resulted from the construction of 
a new plant at Kline’s Falls. Accopj, 
ing to D. R. McClung, assistant gep. 
eral superintendent, by putting th 
new plant into operation, displacing 
a 150-kw. plant, the feat was accom. 
plished with practically no demand op 
critical materials, other than a fey 
specialty items. He describes the 
plant as having been built “withoy 
benefit of priority.” To tell part of 
the story, here is how it was done: 

Washington Water Power Company 
dismantled its old plant at Chelan 
and Pacific bought the waterwheel, 
From Washington’s abandoned plant 
at Asotin came the 750-kw. generator 
of matching speed. The _penstock 
first saw service as one of three 167-ft 
stacks at Lincoln station of North 
western Electric Company in Port. 
land. Reinforcing steel for founda- 
tion consisted of old railroad rails, 
binding straps from an old stave pipe 
line, etc. Miscellaneous parts from 
all corners of the system went into 
the fabrication of the switchboard. 


shroud 
band 
removed 
with blades 
in place 


Sv section machined 
away 


~Roots left in place 
on the turbine wheel 
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Appropriate Regulator Range— 
Three Ways of Checking 





Regulators Conserved 
by Graphic Analyzer 


E. D. HARTZELL and R. C. THOMPSON 
Central Illinois Public Service Company, Beardstown 





A GRAPHIC ANALYZER has been 
developed which produces a graphic 
strip timechart which shows the range 
and number of operations of voltage 
regulators on distribution circuits. 


Regulator 

5 ele oes oa 
| ¢ Series 
Source | 3 winding | 
LS wtp! 
-;! « 

20) potential transt , 

for regulator | 


contact making \y,~ 


voltmeter 


adds voltages when raising 
and subtracts voltages 
when /owering 





The chart shows what portion of the 
available regulation band is being 
utilized and the frequency of regu- 
lator operation. 

By analyzing the graphic charts 


Wattmeter is three- 
phase, zero-center scale 
with 5-amp. current coils 
and 115-volt potential 
coils, scale deflection 500 
watts. The potential trans- 
former across the series 
winding of the regulator 
has a turn ratio or 2:1 
and is insulated for use 
on 2,300 volts. A stand- 
ard 20:1 ratio potential 
transformer usually con- 
nected to the load side 
of the regulator for the 
voltage regulating relay 
is used also to provide 
the current to the loading 
; : transformer, which is con- 
“1 Loaalng nected to the current 
transf coils of the wattmeter. 
A 1,500 -ohm adjustable 
resistor in this circuit pro- 
vides adjustment for va- 
rious voltage bases. 

An error - correcting 
transformer is used to 
vary the loading trans- 
former current to com- 
pensate for the difference 
in potential between full 
buck and full boost posi- 
tions of the regulator. 


FIG. 1—Regulator analyzer founded on recording watimeter 
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Conserve investment in regulation equipments by adjusting and apply. 
ing them most effectively — Data useful for system planning, capacitor 


decisions, etc. — Observation and graphic-instrument procedures in detail 





FIG. 2—Potential transformer mounted 
separate from regulator analyzer 


one can determine if the operation 
range is such that the regulator may 
be reconnected for 5 percent opera- 
tion, thereby advantageously dov- 
bling the ampere capacity of the reg- 
ulator, or, if the regulator could be 
replaced by a smaller regulator of 5 
percent regulation, thereby releasing 
the larger equipment for use else- 
where. 


Maximum Benefits 


It can also be readily determined 
from the chart if the regulator is op- 
erating primarily on the raise or 
lower portion of the regulation band 
and if the transformer taps are set to 
obtain the maximum use of the regu- 
lator. 

Frequency of operation gives an in- 
dication as to whether the contact- 
making voltmeter’s contacts are prvp- 
erly set. In some cases the frequency 
of operation will definitely point cut 
the need for time-delay equipment. in 
conjunction with the older type of 
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regulators that are not so equipped. 

In case of system trouble of local 
nature the charts will aid in diagnos- 
ing the cause of this trouble. 

The equipment required consists of 
one recording wattmeter, two poten- 
tial transformers, one auxiliary trans- 
former, one loading transformer and 
one variable resistor (Fig. 1). 


Example of Interpretation 


The following example shows the 
factors at three different positions of 
the regulator; i.e., neutral, maximum 
raise and maximum lower, using a 
regulating voltage of 2,300 volts as 
base. 

When the regulator is in neutral 
position there is no voltage across the 
series winding of the regulator, con- 
sequently there is no voltage across 
the potential coils of the wattmeter, 
therefore the meter indicator rests at 
zero in the center of the scale. 

At 10 percent boost there is 2,091 
volts input, and 10 percent of 2,091 
is 209 volts added, which equals 
2,300. With 209 volts across the 
series winding of the regulator there 
exists, due to the 2:1 ratio potential 
transformer, one-half of 209 volts or 
104.5 volts across the potential coils 
of the wattmeter. The current coils 
were set for full scale deflection at 
4.34 amp., which at 115 volts gives 
200 watts for full deflection. 


Error Correction 


The error correction transformer 
adds 10 percent of 104.5 or 10.45 
volts to 115 volts, giving a total of 
125.45 volts on the loading trans- 
former, thereby increasing the cur- 
rent in the current coils of the watt- 
meter to 4.75 amp. This multiplied by 
104.5 volts gives 496 watts for full 
scale deflection, which is less than 1 
percent error. 
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At 10 percent buck there is 2,555 
volts input, and 10 percent of 2,555 
is 255 volts subtracted, which equals 
2,300. With 255 volts across the series 
winding of the regulator there exists, 
due to the 2:1 ratio potential trans- 
former, one-half of 255 volts or 127.5 
volts across the potential coils of the 
wattmeter. 





FIG. 3—Analyzer charts aid in decisions on sufficiency of regulators. (a) Regulator can be cut to 5 percent with doubled capacity. 
(c) Regulator performance on feed from two distinct sources 


The error correction transformer 
subtracts 10 percent of 127.5 or 12.75 
volts from 115 volts, giving 102.25 
volts on the loading transformer, 
thereby decreasing the current in the 
current coils from 4.34 amp. to 3.87 
amp. This multiplied by 127.5 volts 
=494 watts for full scale deflection 
on a 500-watt chart. 


Regulator Range Checked 
by Annual One-Day Survey 


PAUL H. Ji. YNES, Distribution Planning Engineer 
Public Servic > “lectric & Gas Co., Newark, N. J. 





ONCE annually a system-wide survey 
is made over a 24-hour period in 
order to obtain the following data at 
half-hourly intervals (hourly inter- 
vals from midnight to 6 a.m.) about 
duty and performance of voltage 
regulators: 

1. Amperes per phase on each dis- 
tribution circuit. 

2. Outgoing volts on each phase 
on each circuit. 

3. Regulator position (percentage 
buck or boost). 

4. Voltage on substation low-ten- 
sion bus. 

5. Voltage on substation high-ten- 
sion bus. 


System Plan Data 


Primary reason for making such a 
survey is to obtain basic data for 
system planning rather than to check 
up on mechanical condition such as 
the adequacy of compensator settings, 
though useful information of that 
sort is often a byproduct. In order 
to meet the rather stringent require- 
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ments of the New Jersey Board of 
Public Utility Commissioners with re- 
spect to customer voltages, and at the 
same time make best use of the large 
investment in regulating apparatus, 
careful planning based on adequate 
data is essential. 


Numerous Regulators 


The total number of 4-kv. distribu- 
tion circuits in the Public Service 
Electric & Gas Company system ex- 
ceeds 700; all but nine of them are 
equipped with automatic voltage- 
regulating apparatus. In most cases 
this apparatus consists of single-phase 
induction regulators applied to the 
individual circuits, though an increas- 
ing number of step-type installations 
have been made in recent years. Usu- 
ally the latter type has been installed 
on individual feeders, but at two of 
the 80 substations 4-kv. bus voltage 
is regulated by means of tap-changing 
equipment applied to the trans- 
formers. One of the substations hav- 
ing a regulated bus also requires 
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supplementary induction regulators 
on two of its eleven circuits. 

Public Service has confined its pur- 
chases of regulators mostly to two 
sizes, 150 and 300 amp., both having 
plus-or-minus 10 percent regulation. 
Many of the 150-amp. units can be 
reconnected for 300-amp., 5 percent 
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operation at a cost of about $75. 
Since a set of 300-amp., 10 percent 
regulators cost perhaps $2,000 more 
than do 300-amp., 5 percent units, a 
continual search is made for locations 
where such ratings will be adequate, 
as well as for locations where exist- 
ing 150-amp. reconnectable units may 
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AT Tim OF 


FIG. 2—RANGE of 4-kv. feeder regulators at substation. Maximum buck and boost 
values for 24-hour period of December 9 (Tuesday), plotted from hourly station (Fig. 1) 
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FIG. 1—One-day 
substation log 
carries raise-lower, 
ampere and 
volt data 
on feeders 
and regulators 




















be released, and the “position survey” 
is a means to this end. 


Added Significance 


The data are also used to investi- 
gate equipment overload possibilities, 
which requires a knowledge of input 
amperes read simultaneously with ob- 
servations of voltage boost or buck, 
together with the shape of load curve; 
such information is of inestimable 
value under war conditions in an in- 
dustrial territory. Data are used to 
determine the most economical meas- 
ures for over-all voltage control—i.e., 
whether they should be applied to the 
bulk supply, as at switching stations; 
to the substation transformers, as at 
the two bus-regulated substations, or 
to the individual feeders, all of which 
are in use in the Public Service 
System. 

They are essential in anticipaling 
the effect of large shunt-capacitor in- 
stallations, which now amount to 
about 135,000 kvar. on Public Serv- 
ice 4-ky. lines, and which have to be 
shifted frequently on short notice in 
order to effect maximum usefulness. 
They have proved useful in engineer 
ing circuit reinforcements necessary 
to accommodate normal load growth, 
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which in ordinary times amounts to 
severul hundred thousand dollars an- 
nuallv. They are used to establish 
the proper tap to select on substation 
trans‘ormers in order to compensate 
for line drop in the transmission sys- 
tem. In brief, the survey is worth 
while. 


Technique of Survey 


A sample form (Fig. 1) used for 
the purpose is attached. In the col- 
umn entitled “Regulator Position,” 
R=raise, L=lower, N=neutral, and 
the numbers are read directly from 
the position indicator, which is cus- 
tomarily graduated from 1 to 10 in 
each direction from neutral. Feeder 
ammeters register current on the 
input (substation bus) side of the 
regulator; feeder voltmeters are of 
course on the outgoing side. 

In attended substations these sheets 
are filled out by the regular opera- 
tors along with the routine log sheets; 
at unattended substations arrange- 
ments are made to obtain readings at 
least during the day peak period. The 
total cost of obtaining the record is 
insignificant. 

It has been found convenient to 


reduce the results to a graphic form 
(Fig. 2). 

The great majority of the regula- 
tors have a range of plus-or-minus 
10 percent, but there is a consider- 
able number of 5 percent equipments, 
and a few with 20 percent limits; 
also, it is necessary occasionally to 
limit the range of step regulators by 
applying stops to the actuating mech- 
anism. In order to make it apparent 
that the limit of travel in such special 
cases is other than 10 percent, these 
are plotted in color, while the record 
for 10 percent equipment is in black. 

The day selected for the survey is 
usually a Tuesday in mid-December, 
this being the normal peak period for 
circuits supplying residential or com- 
mercial loads, and not far removed 
from the peak for most industrial 
power loads as well as for the bulk 
supply system. The information is 
thus of greatest value for system 
planning purposes as well as for the 
local operating engineers, who are 
normally engaged in routine investi- 
gations of customer voltages and dis- 
tribution transformer loadings at that 
time of year, and would require some 
of the same data in any event. 


Mechanical Operation Analyzer 
for Induction Regulator 


ROBERT V. BAKER, Relay Engineer, 
Substations Department, Union Electric Company of Missouri 





When the Union Electric Com- 
pany’s load began to show an up- 
ward trend after the depression years 
it was found that the load on many 
4,160-volt distribution circuits could 
be substantially increased by the ap- 
plication of static shunt capacitors, 
located on the primary overhead sys- 
tem, and by the reconnection of the 
associated feeder regulators in the 
sustation from 10 to 5 percent plus 
or minus regulation. With the regu- 
lator range thus reduced to one-half 
of its previous amount, satisfactory 
Voiiage regulation, in many instances, 
revuired utilizing practically the en- 
tir: range in both directions, which 
in turn suggested the need for full 
knowledge of regulator operation and 
prompted the development of an op- 
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eration analyzer in order to provide 
a continuous record of regulator 
position. 

This requirement was met admir- 
ably by adapting an Esterline-Angus 
strip-chart recording instrument 
(Fig. 1) to be actuated mechanically 
(Fig. 2) from a moving part of the 
regulator. 


Three In Use 


Three of these analyzers have been 
applied on quite a few circuits, usu- 
ally to the three single-phase regula- 
tors of a three-phase, four-wire feeder. 
The records obtained are easily in- 
terpreted and are very helpful in get- 
ting a “picture” of the regulator per- 
formance under all load conditions 
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FIG. 1—Lever actuated by cord on regula- 
tor shaft moves pen in steps across strip 
chart to record regulator operation 


Set screw 
+6 rod 
tt. 


Regulator __ 


| Pulley on 
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Instrument \ | 
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FIG, 2.—With regulator on neutral the pen 
is set to the middle of the chart scale; 
travel is adjusted by selecting the proper 
lever-arm hole; calibration is effected by 
marking a point for each percent buck or 
boost as indicated by the regulator position 
indicator 


and in determining the value of bus 
voltage for approximately equal reg- 
ulator operation in each direction. 
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War Stringencies Accelerate 





GENEROUS USE of steel and copper in 
66-kv. and 33-kv. substations of peace 
era had already yielded to simplifica- 
tion in war-threat era. Drastic reduc- 
tions have been accomplished by the 
Philadelphia Electric Company since 
America became involved—roughly 
one-tenth of copper and one-thirtieth 
of steel originally used. 





Pounds of — Pounds of 


Substation Year Copper Steel 
! 1926 2,200 32,000 
6* 1941 700 10,400 
og 1942 250 1,000 





*Including future breaker installation. 





66-kv. substation, with 
1926 20,000-kva. transformer 
capacity 


1928 60,000-kva., 66-kv. substation 
1928 66-kv. substation 


L931 s0.000x8e stepdown bork 
1940 vii sc000tve bank 
1941 vin sc00ttva. bonk 
1942 vin s0000Kva. bank 
1942 site substation 
1942 22-7. ring bus substation 
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Salvage Wire, Hardware, 
Lamps, Insulators 


Reclamation department of Puget Sound Power & Light Company 
retrieves conductor material for multiple uses, rehabilitates ling 
hardware and cleans and restores insulators and line accessories 








FIG. 3- 
ESTABLISHED in 1938 to cut down my ™°°"!™ 
the loss of materials through junking, 
the reclamation department of the No. 4 





Puget Sound Power & Light Company = : 
takes on a new significance under ee 
wartime conditions. The original in- Leng 
tent was to save waste and make a fm” “"'P 
profit in the operation. The depart- transfo: 
ment has always done that and still Jy "¢ 8" 
does, but now the profit motive is place o 
subordinated to the sterner one of are bei 
helping to win the war. Afte 
In the reclamation shop routine coils a 
time and material in reconditioning leaving 
are charged to one of several expense brough 
accounts, the work all being put transfo 
through on job orders corresponding f°" 
to these various accounts, which in so that 
turn are determined by the last use equal t 
FIG. 1—Splicing and ‘coiling machine consists of a motor-driven reel, with one remov- of the item. When 
able side, to allow removal of the finished coil. Thé wire is first pulled through a for a | 
staggered series of grooved wheels which remove all bends and kinks Wire Respliced No. 4 
Silfos, 
Wire is segregated into lots, by = t 
sizes and varieties, according to the 
use for which it will be processed. 
All automatic sleeves and solderless 
connectors are salvaged from the All} 
wire, later to be cleaned in a solution ened \ 
of Mozel No. 121 (4 lb. in 1 gal. of galvan 
water), in which the connectors are zinc. | 
boiled for ten minutes and then rinsed badly 
in warm water to remove any trace thread 
of chemical. thread 
Wire with good insulation, but in too 
lengths too short to be used in the back 
field, are spliced with Nicopress minit 
sleeves and coiled by machine into Ait 
coils of from 160 to 200 pours, ware 
ready for delivery to the storeroom. by pi 


FIG. 2—Wire with ragged insulation is stripped, spliced and used as bare wire Minimum lengths of wire, having 32, 1 


Minimum length to strip economically is about 100 ft. Wire passes between a pair of good insulation, which have been parts 


srushing rolls, adjustable as to clearance to accommodate different sizes of wire. These rolls triad: gasnonient to splice are: six h 


are motor driven through reduction gears, as is the reel, which is driven by a chain through T} 
@ friction clutch made up from a Ford brake drum, to accommodate the increasing size of No. 8 WP. 95 {i bolts 
the coil No. 6 W.P. 20 f: 

ELE 
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porcelain, are placed 
in an open vat, from 
which they are re- 
moved and _ scratch 
brushed with a motor- 
driven wire brush be- 
fore going into the 
galvanizing tank. 
Smaller items are 
tumbled during the 
cleaning process in a 
motor-driven hexa- 
gonal drum, equip- 
ped with baffles, 
which is half sub- 
merged in the Oakite 
solution. This elimi- 
nates scratch brush- 
ing on the smaller 
items. The drum is 
constructed of iron- 



































FIG. 3—Ground coils are spirally wound on the splicing 


FIG. 4—Lightning arrestor bushing re- 
machines, of wire softened in an open fire | 


claimed for use as wall bushing: ring of 
drilled holes leaves shoulders for mounting | 





vn 














2, | 
he No. 4 W.P. 15 ft. wood, but it is believed that a metal i 
y ae . ae ' .. = drum would give long service pro- X, This is an alkali base and will not 


vided it were removed from the Oak- 
ite and rinsed after use. 

Cleaned hardware is galvanized in 
a solution of 44 lb. of C.P. crystallized 
zinc sulphate, 8.8 lb. of pure crystal- 
lized sodium sulphate, 2.2 lb. of C.P. 


harm the galvanizing on the hard- 
ware, as would an acidic type solu- 
tion. Insulators covered with the usual 
carbon-like deposit are put into a 
solution of Ircosol No. 67, which 
readily removes the deposit. Care 


Lengths of wire too short to splice 
or strip are worked up into tie wires, 
transformer leads, corner jumpers 
and ground coils, which are used in 
place of ground rods where new poles 


nao eae oo OS 


ee, | a 


are being set. 

After coiling (Fig. 3) the ground 
coils are stapled to a wooden slat, 
leaving 8 ft. of loose end to be 
brought up for attachment to the 
transformer ground wire brought 
down the pole. Enough wire is used 
so that the surface area will be about 
equal to that of a $x6-in. ground rod. 
When wire larger than No. 1 is used 
for a ground coil an 8-ft. length of 
No. 4 is brazed to the coil, using 
Silfos, to be brought up for attach- 
ment to the transformer ground. 


Hardware Reclaimed 


All hardware is inspected, straight- 
ened where necessary, rethreaded and 
galvanized by electroplating with pure 
zinc. Provided the ends are not too 
badly damaged, all bolts are re- 
threaled on a Beaver pipe-and-bolt- 
threaling machine. Bolts having ends 
too »ad to be rethreaded are cut 
back. leaving the threaded portion a 
miniiium of 2 in. 

Alter these operations, the hard- 
ware is descaled and rust removed 
by pickling in Oakite Compound No. 
32, using one part Oakite and four 
parts water, the pickling period being 
six hours. 

Tho larger pieces, such as large 
bolts, braces and metal embedded in 
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zinc chloride and 1.1 lb. of crystal- 
lized boric acid, dissolved in 100 
quarts of water. 

The coating of zinc will build up 
to 0.003 in. in about three hours, 
which seems to be the proper coating 
for all purposes. It has been found 
that with a potential of two volts a 
current of 15 amp. for each square 
foot of surface materials in the plat- 
ing tank gives best results. 


Insulators Rehabilitated 


All porcelain and glass insulators 
are cleaned in one of two solutions. 
House knobs, usually daubed with 
paint, are cleaned with Oakite, Test 


must be exercised in the strength of | 


the solution and period of the bath, 
as it has an acid base and will etch 
glass and the glazed surface of the 
porcelain. One part Ircosol is used to 
from two to four parts of water, de- 
pending upon the amount of deposit 
to be removed, leaving the insulators 
in the bath for approximately one- 
half hour. Rubber gloves are worn 
by the operators during this work. 

Ground molding and_ stubbing 
band staples are made from No. 6 
galvanized wire, cut diagonally to 
length on a shear and then shaped 
by being bent over a form of the 
proper size. 





FIG, 5—Lightning arrester cones reshaped to fit socket below regular reflector to con- 
vert street lights (series or multiple) to dimout requirements 


I, 1943 
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PRIORITIES PROBLEMS 





Getting Short Item 
Supplies 
Case No. 52 


The procedure outlined in Case No. 
32 (ELectricaL Worip, November 
14, 1942, page 79) by which utilities 
are enabled to acquire stocks of 
“short items” of material when they 
are “long” in inventory has been 
changed by Utilities Order U-1. In- 
quiries received by the Office of War 
Utilities from companies which have, 
say, an overstock of wire but no sup- 
plies of a needed type of conductor 
indicate that there is still some mis- 
understanding about the changed 
regulation. 

Gone entirely, under the U-1 pro- 
cedure, is the provision of the old 
Order P-46 authorizing automatic 
purchase of up to 5 percent of a com- 
pany’s delivery quota in “short items” 
regardless of inventory of a particu- 
lar class of materials. Instead of this 
5 percent automatic purchase allow- 
ance, there is now no limit to the pro- 
portion of “short item” purchases 
within the delivery quota. But there 
are several specific requirements 
which must be met by any company 
wishing to purchase supplies of a 
“short item”: these are outlined in 
Paragraph F-5 of Order U-1. 

In the first place, Order U-1—for 
the first time—-specifically defines a 
“short item” as any item of material 
which, considering the company’s in- 
ventory, will be needed for repair, 
maintenance or operations authorized 
by the order within 90 days of its 
delivery. As an illustration, take the 
case of a utility whose stock of No. 6 
bare copper conductor is enough for 
only six weeks of permitted mainte- 


nance, No. 6 bare copper wire, there- 
fore, is a “short item,” and under 
Paragraph F-5 the company may 
order additional supplies even though 
the total dollar value of its wire and 
cable inventory exceeds the Para- 
graph F-2 working minimum. 

Before purchasing the additional 
wire, however, Paragraph F-5 re- 
quires that the company classify on 
its books every item of inventory in 
its possession which exceeds the prac- 
tical working minimum _ inventory 
prescribed in Paragraph F-2. This 
record must be made not only for ex- 
cess wire and cable, but also for ex- 
cess supplies of all classes of mate- 
rial. The excess material must be con- 
tinuously held for sale to other utili- 
ties or “financially responsible per- 
sons” authorized to buy it under the 
provisions of Paragraph I. A report 
of the excess stocks available for sale 
must be made to the Office of War 
Utilities when, and in the manner that 
such report is called for—the Order 
U-1 amendment of April 17 makes it 
unnecessary to report the surplus un- 
til requested to do so. 

The segregation of working inven- 
tory and excess stocks doesn’t require 
a physical separation of the mate- 
rials, nor does it require a duplicate 
set of books. But the classification 
must be clearly identified and com- 
plete. 

Having made the required inven- 
tory record, the utility may place or- 
ders in the normal manner for the 
additional wire needed, or for other 
items of materials of which its stocks 
are below a_ three-month supply. 
There is this further restriction: If 
an item of inventory has been marked 
as excess stock and made available 


costing more than $1,500 for underground construction or $500 for other 


R IN ALL CASES where utilities need “controlled materials” for an extension 


types of construction, a request for a CMP allotment number must be filed 
on a CMP-C form in addition to the regular procedures (see Case No. 53, above) 
for obtaining authority to make the installation. However, don’t file the CMP4C 
until informed that the application for “controlled materials” submitted by the builder 
of the structure to be served has been approved. Then send the CMP-4C direct to 


the Office of War Utilities. 
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for sale and then is retransferred me? J° 
the possessor company’s working fmm" 
ventory for use in repair and y the ui 
tenance it must be charged up a Jmmo"™ 

delivery just as if the item had benim D¢ util 
purchased. And the total of jtenjmm etter q 
withdrawn from excess inventory {, quire) 
the company’s own use plus the yale OTC’ 








of “short item” material purchase Thes 
may not exceed the delivery quota wim "O°" 
forth in Paragraph F-1. Most | 
the sla 

: but per 
Reducing Paper Work & 
Case No. 53 the 60- 


can be 


Supplemental Utilities Order U.14 Utili 
eliminates the necessity of consid. 










erable paper work for utilities iy me 
connection with extensions to sere «i... j 
buildings and houses which are buil owt 
under approval of WPB’s Constr omnis 
tion Division. It is no longer neces. rae 
sary to obtain advance permission pond, 
where the connection can be madi i.) 1 

within the provisions of U-1-d; only 

a letter certifying that this can be 
done is required. Fc 

There are two classes of service 
Case 


extensions which utilities are given 
blanket authority to build by this The: 
order. One involves service to rated betwee 
industrial or commercial buildings be use 
which can be installed by using not{M trolled 
more than 60 pounds of copper. The Mater: 
other is residential services for apJ specifi 
proved housing which can be in these 
stalled within the limits of the WPBEM ing o 
Housing Utilities Standards. fail to 
In either case, instead of prepar-{ the re 
ing the utility service application for return 


submission to the Construction Divi- CM 
sion along with the contractor’s appli: @@ list o 
cation for authority to build (the pro-§ quired 
cedure outlined on these pages be- Mi guishe 


fore issuance of U-l-d—EvecrricaL ment, 
Wortp, November 28, 1942. page produ 
61), the utility simply addresses a le: mater 
ter to the Office of War Utilities stat and ci 
ing that the service can be provided MM a Cia: 
within the limits of U-1-d. This letter quire 
is supplied to the contractor or the#M A pro 


housing agency when they ask for it: allo. 
there is no need to do this until called When 
upon. prelu 
What happens if the service exter thorit 
sions cannot be made under |/-1-d’ the e¢ 
The procedure then remains, the sam¢ cedur 
as before. The builder applies to WPB tro!!e 
for authority to erect the structure of MM pro. 
housing project and, when he is s0 re plier. 
quested, the builder asks the utilily Of 
for an application covering the ser witl 
ice extensions. In the case of a hous in co! 
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ing jo) where the materials required 
excee’ the Housing Utility Standards, 
the uiility should use the PD-545 
form: for other types of structures, 
the ulility application is prepared in 
letter form, supplying the data re- 
quire! in Paragraph E-2 of Utilities 
Order U-1. 

These utility applications are for- 
warded to the Office of War Utilities. 
Most housing extensions exceeding 
the standards still are turned down, 
but permission is sometimes given for 
a building extension which exceeds 
the 60-pound copper limit where this 
can be shown to be necessary. 

Utility service extensions to un- 
rated houses or buildings likewise 
still require special handling. Util- 
ities, in these cases, apply direct to 
OWU on a U-1 withdrawal letter for 
permission to withdraw the necessary 
materials from stock if they are on 
hand, or on a PD-1A form if mate- 
rials need to be purchased. 














hased 
ta set 


Formulas Under CMP 
Case No. 54 


There is considerable difference 
between the procedures which should 
be used by utilities for obtaining con- 
not trolled material under the Controlled 
he Materials Plan and for obtaining 
apm specified end products which contain 
in- these materials. Frequently, in fill- 
PBR ing out CMP-4C forms, companies 

fail to recognize this distinction with 
aM the result that applications must be 
orf™ returned and the project is delayed. 
yi CMP regulations contain a long 
li: list of products, mostly items re- 
0M quired by many industries as distin- 
¢@® guished from custom-built equip- 
Li 6ment, which are classified as Class B 
eM products. All other use of controlled 
t material forms of steel, aluminum 
t and copper is, by CMP definition, for 
di aClass A product. When utilities re- 
r 
‘ 





quire controlled materials for a Class 

A product they must obtain a direct 
; allo.ment of controlled material. 
1M) When, however, they need a Class B 
pre-luct all that is necessary is au- 
thority to build the project in which 
the equipment will be used; the pro- 
cediire of obtaining allotment of con- 
) tro!'ed materials for the Class B 
proiuct is carried out by the sup- 
plier. 
Often utilities will be dealing both 
wit!i Class A and Class B products 
in constructing a project—as an illus- 
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DON’T WRITE to the Office of War Utilities in Washington with ques- 

tions pertaining to OWU’s inventory redistribution program set up by Para- 

graph J of Utilities Order U-1. Take the inquiries to the regional office in 
your area (for locations, see ELectrica, Wortp, March 20, page 83). OWU has set 
this program up on a decentralized basis and has given regional officials the neces- 
sary field authority so that answers can be obtained more quickly. 


tration, an addition to the boiler 
plant. First step is, as always, appli- 
cation by the utility to the Office of 
War Utilities on a PD-200 project 
form (or a PD-1A if only a small job 
is involved) for authority to under- 
take the work, and a priority rating. 
After this is obtained, the utility then 
prepares a CMP-4C application ask- 
ing for allotment of the necessary 
controlled material for other than 
Class B_ products—the © structural 
steel, etc., to be used. This applica- 
tion also goes to OWU, which will 
issue a CMP allotment number for 
the approved quantities of aluminum, 
steel and copper. The allotment num- 
ber, together with the project pri- 
ority rating, is passed along to sup- 
pliers with purchase orders in the 
regular manner. 

In filling out the CMP-4C, how- 
ever, the utility must not apply for an 
allocation of controlled material to 
be used to fabricate the boiler or any 
other parts and equipment to be in- 
stalled at the job which are listed in 
CMP regulations as Class B products. 
Only the project rating need be given 
the boiler manufacturer for use on 
his CMP-4C application for con- 
trolled material to make the unit. 

As often as possible, OWU elimi- 
nates the paper work and time con- 
sumed in the second utility applica- 
tion by preparing the CMP-4C blank 
in Washington and issuing an allot- 
ment number for controlled material 
for non-Class B product use along 
with the project rating. This can be 
done where the job is relatively 
simple and the utility’s original PD- 
200 or PD-1A application clearly 
shows what controlled materials are 
needed for Class A product use and 
when they will be needed. 


Schedule C’s $100 Minimum 
Case No. 55 

Strictly speaking, the $100 figure 
in Paragraph J of Utilities Order U-1 
applies individually to each type of 
material listed in Schedule C, rather 
than to the aggregate value of a util- 
ity’s order. 


I, 1943 


Illustrating the distinction is the 
inquiry from a utility company which 
needed relatively small quantities of 
automatic line splices (Item 17 in 
Schedule C), wire (Item 1), and sus- 
pension insulators (Item 12), The 
dollar value of each of the three items 
was less than $100, but the total or- 
der was considerably in excess of that 
amount. The company’s question 
was: 

Is it necessary to go to the re- 
gional office to attempt to get these 
items from excess inventories of 
other companies before ordering 
from the supplier? 

The answer is no; utilities must 
clear through the regional offices only 
when the dolldr value of an indi- 
vidual item on Schedule C exceeds 
$100. In replying to the inquiry, 
however, the Office of War Utilities 
pointed out that the purpose of the 
inventory redistribution program is 
to put to work excess stocks of ma- 
terial in utility inventory so that it is 
considered helpful to the war effort 
if an attempt is made in every case to 
secure the needed items from other 
companies. 


MRO-U Correction 


The Controlled Materials Plan sym- 
bol MRO-U assigned in Utilities 
Order U-1 for use by utilities in ob- 
taining “controlled materials” for 
repair, maintenance and operating 
supplies is used on orders for all 
items defined as “controlled mate- 
rials” in Schedule 1 of CMP Regula- 
tion 1. 

In the last paragraph of the Priori- 
ties study outlining the step-by-step 
procedure for acquiring materials in 
the April 17 issue of ELECTRICAL 
Woritp (page 74) it is incorrectly 
stated that the MRO-U symbol should 
be used only on orders for the types 
of “controlled materials” listed in 
Schedule B of Order U-1. Schedule 
B lists those items of “controlled 
materials” of which utility construc- 
tion inventories are limited to a 60- 
day supply under Paragraph G of 
the order. 
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Editorials 


S. B. WILLIAMS, Editor 


Mortality Among 
Small-Business Men 


FIGURES on numbers of electric customers are startling 
in their revelation of mortality among small businesses. 
In each of the twelve months ended with February the 
number of small retail light and power customers de- 
creased with one exception. The aggregate loss was close 
to 150,000. These figures would be considerably higher 
were it not for the springing up of large numbers of 
concessions around Army posts and big war plants. 

The small business is the backbone of American 
prosperity. It is the opportunity the average citizen 
has to make a living for himself with independence. The 
war in its rationing of supplies and food is making it 
increasingly difficult for him to remain in business. 

Some threats to curtail sign and store-window light- 
ing are causing further consternation among the ranks 
of small-business men. Because they do not have the 
volume or capital to advertise the same as their large 
competitors, they have found the cheapest and most 
effective advertising to be electric signs and lighted show 
windows. 

To the ordinary individual, both these forms of 
lighting probably seem unessential to the war effort, but 
when viewed as necessary by small stores perhaps it 
would be well to pause a moment before making decisions. 

There would be a definite saving in coal transporta- 
tion if signs and show windows were turned off. Would 
the saving be worth the loss of the small business man? 


Clearance for These 
Unfinished REA Lines 
JUST ABOUT the time that Clyde Ellis was being defeated 


in the Arkansas primaries for United States Senator 
the foundation for his new job was unwittingly being 
laid by WPB in its order halting work on unfinished 
REA projects. It wasn’t long after that that Ellis signed 
up with the new association of REA co-ops. 

He wanted these projects restored. Two weeks ago 
he got what he wanted. 
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In releasing~these projects it was stated that the 
material was all in inventories except some 750 tons of 
steel wire. Whose inventories? Did the new lines projects 
have the material in inventory or are they expecting to 
get it from private utilities? 

Mr. Nelson is reported to have said that “from 
practical standpoint no other use exists for these frozen 
stocks comparable to the benefits to be obtained from 
completing the electrification of these projects.” Js this 
a new policy on excess inventory? If so, why shouldn't 
private companies be permitted to build new rural lines 
as a “practical” matter where excess inventory exists? 

It has been one of the policies of the Power Branch 
that it will play no favorites, so in spite of the great 
pressure that has been brought on WPB right up to the 
top to get favorable consideration for completion of the 
co-op lines that were held up it would seem to us that 
this latest action needs some amplification. 

Once before WPB bowed to pressure for an REA 
line in Arkansas although the Army engineers and the 
state commission had ruled against it. This action was 
definitely discriminatory and the results have in no way 
justified the action. 

In wartime only one policy should prevail, which 
will help the war effort the most? If it is the “practical- 
ity” of using excess inventory, or if it is the “practicality” 
of which will provide greater food production, it seems 
to us that some different kind of order might have been 
issued. 


Post-War Merchandising 
at a Profit 


ONE of the pre-war problems that is causing some post- 
war planning difficulty is the question of utility mer- 
chandising at a profit, or at least without loss. To a 
department store or any other retail executive the question 
seems to have no point. And it would be pointless were 
it not for the fact that utility merchandising departments 
are frequently loaded with costs that do not justly belong 
to them. 

The merchandise department is not free to pick 
store locations, but it may have to pay a rental that is 
higher than it would pay for a better location. Inventory 
warehousing, delivery service, repair policies, demon- 
strations, character of salespeople and training are not 
necessarily what would be chosen by an independent 
merchandiser. Accounting and executive overheads out- 
side the merchandise manager’s control eat into his 
profits. 

It is fruitless to debate the question of whether or 
not a merchandising department can make a profit until 
there is a better agreement on what constitutes justifiable 
costs. 

' Some companies have these costs properly allocate, 
while others are still laboring under cost loads that han«i- 
cap the sale of anything but high profit wares. This 
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ould seem to be a good time to review merchandising 
ost all cations to the end that post-war merchandising 
he done under more equitable conditions. 


inverted Thinking 
HOL SANDS OF LADS with a 60-cycle background are 


bndergoing the unique experience of inversion. They’re 
in the Army and becoming familiar with ultra-high fre- 
quency operations. One of them recently wrote back to 
his office what at first glance reads like the ravings of a 
jt. victim: 

Here are some of the things you run into after you start 

up on the frequency scale from 60 cycles. Copper begins 
to hold less of an attraction for you as a conductor—in 
fact, porcelain looks pretty good. Two pieces of wire about 
a couple of feet long, open at one end and connected to a 
generator on the other, short-circuit the generator. The 
reverse is true; tie the two ends together or short them 
with a copper rod and you open circuit the generator. By 
adding or subtracting a couple of inches to these wires 
they suddenly become perfect condensers or inductances. A 
perfectly good inductance at 60 cycles may become an 
excellent condenser when you go up a little way. A con- 
denser, of course, always can be counted on to be a good 
inductance. A resistance may turn out to be anything, an 
open circuit, a short circuit, a capacitance, or inductance. 
Physical shapes no longer mean a thing. In fact, right 
away you learn how silly you were to think of using two 
wires for single phase when one would have done the trick 
just as well. A broomstick would be swell for this... 

But these aren’t the ravings of a distorted mind. 
They come from a mind that has had opened to it a brand 
new vista. When that lad and thousands of his fellows 
return to their old jobs at the power companies will they 
be content to fall back into 60-cycle operations, or will 
they be on the search for some way to bring this ultra- 
high frequency into their power work? Obviously there 
can be but one answer. 

We have made a start in higher frequencies, such as 
film fusing of steel plate, thermo-setting of plasticized 
wood, glass welding. We have used radio frequencies 
for communication and control. And when the boys come 


back, maybe we will go to still higher frequencies. 


A Greater Problem Than 
Holding Company Evils 


IN REPORTING to the Texas Legislature a special com- 
mittee set up to investigate the San Antonio purchase of 
the local utility and the part paid by two river authorities 
said: “Under the guise of flood control and reclamation 
projects, these River Authorities, if they follow the 
policies set out by the present management, may even- 
tually present a greater problem than the holding com- 
pany evils with which we have had to contend in the past.” 

(exas doesn’t stand alone in this. A river authority 
seldom expands because of a need for more power in the 
area. In fact, it expands despite the fact that a market 
is non-existent at the time when the project is started. 
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Therefore, in order to have a market it feels forced to 
absorb all competition within what it conceives to be its 
area of operation. 

When expansion is unnatural and forced it is likely to 
carry with it grandiose ideas on the part of its promoters 
which are frequently irregular. For instance, one finds 
little regard for economy during any forced expansion. 
It is not unusual to find many hands dipping into the 
treasury. Fees are enormous—in fact, it is probable in 
a great many instances that the fees were responsible for 
the expansion. 

These were the things the national government found 
so very wrong in holding companies and to prevent 
which the Public Utility Act with its death sentence 
clause was enacted eight years ago. But the law didn’t 
stop it—only changed the cast. 

There is a difference, however. This time it is the 
public’s money that is being dealt out so lavishly. This 
time the system that is being built up is subject to no 
regulation. It even tells municipalities what they can 
charge for service. 

If cities and states thought they were being fettered 
by absentee control of utilities under holding company 
ownership let them envision their situation under absentee 
control by a political agency. 


Voltage Regulator Analysis 


DOES any particular voltage regulator anywhere on a 
system have buck and boost range enough to care for 
the voltage correction which is needed because of today’s 
greater loads? Maybe it has enough to do as good a job 
as is demanded today in wartime even if the resulting 
regulation is not up to pre-war standards, or, better yet, 
it may have a margin of current-carrying capacity that 
would permit either its removal elsewhere or a reconnec- 
tion of coils in parallel to increase its load ability and 
still give respectable boost. In either event, it is quite 
necessary to know what duty is now being imposed on 
the regulator and how well it is performing. 

There is little excuse for overtaxing a regulator in 
one situation beyond its thermal capacity and, in another 
place, having one underloaded and underdutied. To avoid 
such wastes there are instrumental methods and there are 
observation analysis methods of getting the facts about 
feeder regulators. These are discussed in detail elsewhere 
in this issue. 

Such specific information has usefulness beyond the 
mere exigencies of wartime. It has significance for the 
much broader question of system planning in that it 
indicates what incoming bus voltages should be. That 
voltage can be established by straight life or it can be 
established by manipulation of reactive. That’s where 
the decisions are reached as to optimum balance of 
generator capacity devoted to reactive, or bus-lumped 
and distributed capacitors, of supplementary tap-chang- 
ing, boosters and step devices. 
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Washington Comment 


By RICHARD LARKIN, Washington Staff 





Excess Inventory Jumble 
Over Handling Charges 


SHALL “handling charges” be in- 
cluded in the price at which certain 
items of excess utility inventory shall 
be sold? 

- This problem is a source of con- 
cern to three federal agencies and to 
innumerable business _ enterprises 
which are being prodded to buy this 
idle material rather than to burden 
war producers with the fabrication 
of additional equipment. 

The three federal agencies con- 
cerned are OWU, the Redistribution 
Division of WPB and the Office of 
Price Administration. OWU enters 
the picture through its control over 
utilities, which have large stocks of 
excess inventory, and through its 
basic Utilities Order U-1, which re- 
quires utilities seeking certain items 
to try to locate them in the excess 
stocks of other utilities before going 
into the open market. 


Formula Needed 


Redistribution Division enters the 
picture as the WPB agency primarily 
assigned to the job of getting idle and 
excess inventories into use. Its view- 
point on the matter, in the main, re- 
flects the attitude taken by leading 
materials divisions of WPB, such as 
Steel and Copper, which have the 
actual responsibility for effecting allo- 
cations from inactive inventories un- 
der WPB Priorities Regulation 13. 
OPA assumes an integral part in the 
question because it must set the pric- 
ing formulas under which excess in- 
ventory is sold. 

The problem of flushing out ex- 
cess inventory would be relatively 
simple if all inventory were regis- 
tered in one central office whose files 
were kept up to date, if the amount 
of inventory to be regarded as excess 
were established and catalogued, if 
the right to buy a given item in the 
open market were denied to all pros- 
pective purchasers as long as that 
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item was to be found in excess in- 
ventory, and if there were no quali- 
fications as to price. 

The problem, however, is not that 
simple. Although Redistribution has 
developed central clearing houses for 
critical materials, covering the inven- 
tories of a majority of holders, the 
problem is one of finding a formula 
which satisfies the requirements of 
all the agencies concerned. All these 
agencies are united in attempting to 
solve this difficult problem. 


OPA on the Side Lines 


OPA has evacuated its position in 
the middle of the OWU-Redistribu- 
tion Materials Divisions discussions 
for the sidelines. It feels that when 
the WPB agencies concerned can get 
together on the formula for excess in- 
ventory pricing it can write the regu- 
lation without much hesitation. 

This leaves the matter up to 
OWU, Redistribution and the mate- 
rials divisions. None has yet been 
able to think of a simple solution. 

Root of this problem is found in 
OPA’s Maximum Price Regulation 
204, the regulation governing trans- 
actions under Regulation 13. That 
Redistribution is deeply concerned 
with the broad policy of inventory al- 
locations under Regulation 13 is ob- 
vious. Thus, it works closely with 
the materials divisions, which look 
to such allocations to supplement mill 
production. Any interference with 
these allocations is Redistribution’s 
problem. The issue, then, arises out 


of OWU’s difficulties with MPR 204. 


No Way to Absorb Costs 
OWU has difficulty with MPR 204 


because, having jurisdiction over ex- 
cess inventories of new wire and 
cable, the regulation establishes the 
maximum price for this equipment 
as the current open market price. 
This maximum, which requires a cer- 





tain amount of trouble to determine 
makes no provision for the in: lusion 
of handling charges incurred 1, pyr. 
chasing, receiving, storing and ap. 
counting for the material betwee, 
the time of its original purchase ang 
its sale as excess inventory, 

In presenting its case, OWU ay. 
gues that inclusion of this handling 
charge is standard cost accountins 
practice in the industry. Regulated 
fore and aft as it is, the industry's 
rates are based on costs which mus 
be figured against stipulated criteria, 
These criteria are never easy to 
change, and, under the present “hold. 
the-line” theory of rate setting, prob. 
ably could not be revised upward to 
account for the losses incurred in 
selling without a handling charge. So 
utilities are hit in the pocketbook 
when deprived of handling charges 
on excess inventory sales. Essen 

Then too, publicly owned utilities, ta 
of which there are thousands in the 
water field alone, are governed by 
relatively inflexible law. For them, “Ess 
selling without a handling charge is §  ),,,: 
not only a question of losing money during 
but also of breaking the law. altoge! 

Would Restrict Flow ‘ 
the el 
meetil 
Manu’ 


last w 


The Redistribution and materials 
divisions, for their part, are anxious 
to help settle OWU’s problem—but 
not at the expense of the over-all 
movement of idle and excessive ma- 
terials into war use under Regula- Gel 
tion 13. They point out that special manp 
concessions to utilities in the matter dema! 
of handling charges would bring de- natior 
mands for similar concessions from add a 
other inventory owners. Allow our ¥ 
enough of these concessions, they the ai 
argue, and the flow of excess mate- the a 
rial from the shelves to the market is the 
restricted. Such a development could ee * 
do serious damage to the war effort. io 

Industrial buyers, it is further ar- Th, 
gued, often will take idle or excess oe 
material rather than place mill orders cordi 
because they can get a slight “break devis 
on the price.” The elimination of dusti 
this “break” would drive many such utilit 
buyers out of the market for idle — 
and excess inventories. This possi- = 
bility is particularly important vider 
the Controlled Materials Plan, wich Ma 
insures delivery of mill materiz's to a 
fabricators. of 

There probably is a mutually ac- nt 
ceptable answer to the impasse, but june 
no one has yet found it. list 


prov] 
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nust 
i: cieiiilealiiiaieiinemamnetl attains aie team’ 
to 
old. 
: Bi M D 2 are drafted by industry and transmit 
: 1g anpower rain ted to regional or area offices for review 
r . and acceptance, it was explained. | 
So 1 | 
00k in 1943, NEMA. Told Industry Veterans Honored | 
ste i | 
; Essential industry will lose as many men this year as total already Feature of the NEMA spring lunch- 
es, taken, Brig.-Gen. Rose tells spring meeting conferees — Adam, ee ree ce eee, Oe | 
the ‘ : ; year Gold Certificates to pioneers who 
by Brown and King honored as industry pioneers have been associated with the electrical 
é; industry for the past half century. Cer- 
oh “Essential industry will lose just for each the total number of workers  tificates were presented to: Fred B. 
is about as many men to the armed forces and an analysis of the availability of Adam, president Frank Adam Electric 
ey during 1943 as they have hitherto lost the male workers for services in the Co., St. Louis, Mo.; Charles Edward 
altogether,” Brig. Gen. William C. Rose, armed forces. The replacement list Brown, executive vice-president the 
chief, executive service, War Man- lists individuals who are to be released Okonite Co., Chicago, and Charles K. 
power Commission, told members of to the armed forces and the month or King, president Ohio Brass Co., Mans- 
i. the electrical industry at the spring period they are scheduled for release. field, Ohio. 
a meeting of the National Electrical Time of release is governed by ability Fred B. Adam entered the electrical 
a Manufacturers Association in Chicago. of the employer to obtain replacements industry in 1891 as secretary of that 
I last week. through hiring, transferring or up- company, which had just been organ- 
é ; : grading. The order of release is gen- ized. In 1901 the company purchased 
e Manning Table Explained erally determined by their selective the electric light and power switch- 
a: General Rose flatly asserted that the service status. board department of the Emerson Elec- 
al manpower today is “scarce” and that If industries do not wish to prepare tric Manufacturing Co. and placed it - 
Tr demands already approximate the total a Manning Table they continue to op- under Mr. Adam’s direction, As a re- 
e- national supply. “This year we must erate exactly as in the past and will sult of knowledge gained in this field. 
mn add at least 'two million more people to receive the same consideration of Mr. Adam developed and _ patented 
W our working force and four million to selective service problems as in the many improved designs of switches. 
i the armed forces. Most of the men for past, it -was stated. Interested indus- circuit breakers, panelboards and 
E the armed forces must be drawn from tries should apply te WMC regional or | switchboards, He was the first to de- 
i the labor market,’ General Rose area directors for permission to make velop sheet steel inclosures for these 
pointed out. “We cannot prevent this the table. These agencies will approve products. In the fall of 1922, on the 
loss.” he cautioned, “but we should or disapprove the application. Tables death of his father, Mr. Adam became 
, plan for replacement.” 
lhe Manning Table Plan and _ its 
: adjunct, the replacement schedule, ac- 
: cording to General Rose, is a_ tool 
devised by the WMC to assist war in- ; 
dustries and essential services such as 
: utilities and railroads to evaluate their 
, maipower problems and evolve a 


me'‘hod of handling selective service 
provlems that arise. 

brief, General Rose explained, the 
Maining Table is an inventory of jobs 





ce 
ind personnel necessary for operation ae r r 

of » plant or activity. The replacement INDUSTRY PIONEERS HONORED—Feature of the N.E.M.A. spring luncheon meeting was 
sunimary and replacement list are ad- the presentation of three 50-year gold certificates to industry pioneers. Above, left to 
juncts to it. The replacement summary right, Charles K. King, president Ohio Brass; Charles Edward Brown, executive vice- 


list; jobs within each plant showing president Okonite, and Fred B. Adam, president Frank Adam Electric Co. 
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president of the company, the position 
he now holds. 

Charles Edward Brown began his 
business career with Marshall Field 
& Co. in 1884, remaining there for five 
years when he became associated with 
McKinlock Bros., organizers of the 
Central Electric Co. He was made sec- 
retary of the company and remained 
in the electrical supply business until 
1925 as vice-president and director. In 
that year he joined the Okonite Co. as 
executive vice-president and director, 
having been a director for several years 
prior to that time. Mr. Brown has 
remained in this capacity to the present. 

C. K. King began his career in the 
electrical industry in 1890 when he 
joined the Northwest Thomson Hous- 
ton Co., working on the construction of 
electric railways. Three years later he 
became affiliated with the Ohio Brass 
Co. in the electric railway department. 
In 1895 Mr. King became a director 
of the company and was made secretary 
the following year. He was elected 
vice-president in 1905 and_vice-presi- 
dent and general manager in 1927. Mr. 
King became president of Ohio Brass 
Co. in 1928 and has held that position 
continuously since that time. 


REA Allots $679,000 
to Six Systems 


The Rural Electrification Adminis- 
tration recently announced allotments 
totaling $679,000 to six systems, to 
cover acquisition and rehabilitation of 
existing properties and, in gne case, 
line extension. These new allotments 
bring the total to $462.445.465, of 
which $3,724,550 represents operations 
during the current fiscal year. 

In announcing the allotments REA 
Administrator Harry Slattery said that 
no new construction will be undertaken 
except in accordance with authorization 
or regulation of WPB. 

Details are as follows: 

CoLtorapo—Holy Cross Electric Assn., 
Inc., Basalt, $175,999 to acquire and com- 
plete 121 miles of line, 539 members. 

Kansas — Norton-Decatur Co-operative 
Electric Co., Inc., Norton, $10,000 to ac- 
quire and complete 10 miles of line, 62 
members, 

Minnesota—Wright-Hennepin Co-opera- 
tive Electric Assn., Maple Lake, $50,000 
to complete work orders having WPB au- 
thorization. 

Missourt—Laclede Electric Co-operative, 
Lebanon, $216,000 to acquire and complete 


‘144 miles of line, 940 members. 


Vircinia—-Northern Piedmont Electric 
Co-operative, Culpeper, $45,000 for acqui- 
sition and rehabilitation of hydro plant 
and 10 miles of line. 

Wasnincton—Public Utility District 
No. 1 of Clallam County, Port Angeles, 
$120,000 for purchase and rehabilitation of 
generating facilities, 
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NEWS BRIEFS 


TWO OBSOLETE GENERATING UNITS at 
the Borel hydro plant of the Southern 
California Edison Co. recently went 
into war production as greatly needed 
scrap metal. The two units, each of 
which had a rated capacity of 2,000 
kva., began operation on December 31, 
1904, when the plant was built. In 
1931 they were replaced by one unit 








having an operating capacity of 5,700 
kw. This unit, with two existing units 
kept in service, makes the present 
operating capacity of the plant 10,200 
kw. 


MEMBERS: OF THE Electric Club of 
Washington, at a recent bond rally, 
voted to purchase $6,800,000 in war 
bonds for the purchase of 19 Boeing 
bombers. The goal of the club has 
been set for 25 bombers, according to 
R. D. Horning, manager of the Seattle 
Electrical Contractors’ Association, and 
Louis Benedetti, president of the In- 
dustrial Electric Co., who proposed the 
plan to the club, 


MEN AND WOMEN not physically qual- 
ified for military duty will be given 
free training for Army Signal Corps 
work in a new University of Chicago 
course in advanced radio, electronics 
and micro-waves beginning May 3. 
Graduates of the 20-week course will 
be given Signal Corps jobs at salaries 
ranging from $1,800 to $2,000. 


Scores OF POLES of the Puget Sound 
Power & Light Co. toppled in a terrific 
windstorm last week, interrupting power 
service in many_ sections.” The  com- 
pany was forced to appeal to the police 
for men to guard live wires and poles 
until trouble shooters could reach the 


scene, 





SHORTAGES OF CRITICAL MAT! RIALS 
have led the Connecticut Public Uti}. 
ties Commission to suspend its ;ecer; 
order adopting a_ proposed uniform 
power factor penalty clause for jy, 
clusion in rate schedules of all elect; 
utility companies in the state. Extrem 
difficulties in obtaining capacitors }, 
either users of electric service 0) sup 
pliers of it are cited as making thy 
order unenforceable. Until — furthe, 
notice, the utilities are enjoined to cop. 
tinue in force penalties already existing 
for low power-factor in their rate sched. 
ules and to maintain monthly records 
of maximum reactive power average 
over one hour, when supplied to thei; 
systems or subdivisions, the reactive 
power sold and revenues thus derived. 


For THE BENEFIT of war workers and 
others who wish to pay their ligh 
bills before or after office hours. Als- 
bama Power has arranged a night de- 
pository outside its Mobile office. De. 
pository envelopes are kept in a_ boy 
near by, so that the customer may tak: 
one, place his money or check therein 
with bill, and drop in the box. 


A GrapHic story of turbine theory 
and principles is told in the new 16- 
mm. sound movie, produced by Allis. 
Chalmers, and designed to train new 
war workers in power plants. Simpli- 
fied, animated drawings bring to life 
the mechanics of the steam turbine on 
the screen. Prints of the film are 
available for loan or purchase. 


A RECENT MEETING of the Montclair 
(N. J.) Society of Engineers was dis- 
tinguished by the presence of the 
presidents of three of the four “founder 
societies.” Present were Harold S. 
Osborne, A.LE.E.; Harold V. Coes, 
A.S.M.E., and C. H. Mathewson, 
A.M. & M. Also scheduled to be 
present was Ezra B. Whitman, president 
of A.S.C.E., but, at the last minute, 
he was unable to attend, according to 
Morris D. Hooven, president of the 
Montclair group. 


CONSTRUCTION OF A SUBMERGED WEIR 
in the Niagara River above _ the 
Canadian and American Falls has been 
completed recently, increasing power 
production and preserving the beauty 
of the falls. The weir required some 
27,000 tons of stone for the 1,400-ft. 
long project. 

Tue Bureau or Mines will shortly 
publish an information circular on 
“The Storage of Coal.” by J. F. Bark- 
ley, chief, Division of Solid Fuels Util 
ization for War, according to an an- 
nouncement by the Council of Ele:tri¢ 
Operating Companies. The circular re- 
vises’ and extends previous technical 
literature which the bureau has is-\ed 
on the subject. 
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harge OWU Is Run by 
“Power Trust” Men 


Representatives see discrimination against Congressionally-authorized 


power projects in letter urging necessity for investigation 


of WPB power program — 


Charges that “our war program 
to be dictated by power trust 
men (in the Office of War Utilities) 
who seem to be discriminating against 
Congressionally authorized power proj- 
ects” were made by three Representa- 
‘ives in a letter to Chairman Adolph J. 
Sabath. Illinois Democrat, of the House 
rules committee, 


Puerto Rico Unit Cited 


seems 


he letter was signed by Reps. John 
\. Coffee, Washington, and Jerry Voor- 
his. California, both Democrats, and 
William A. Pittenger, Minnesota Re- 
publican. It was filed with the rules 
ommittee at Sabath’s request for addi- 
tional information on the necessity for 
a Congressional investigation of the 
WPB power program, as proposed by 
Rep. Coffee (ELectricaL Wor.p, April 
} and 24, 1943, pages 71 and 15 re- 
spectively). 

The three Representatives charged 
that OWU was guilty of “bad planning, 
if nothing more,” when a_ 7,500-kw. 
seam generator was returned from 
Puerto Rico by Federal Works Ad- 


ministrator Philip B. Fleming as not 


Shipshaw financing cited 


needed there (ExLectricaL Wortp, 
April 10, 1943,-page 4). At the same 
time, it was alleged, a comparable unit 
was “vitally needed” at a _ military 
installation on the Atlantic Coast be- 
cause the unit ordered for that post had 
been sent abroad under Lend Lease. 


See War Effort Delay 


In an earlier letter to the rules com- 
mittee in support of his investigation 
resolution Rep. Coffee charged dis- 
crimination by OWU against Congres- 
sionally authorized projects in favor of 
private projects with the comment: 

“The war effort has been impeded 
by delay and poor allocation of mate- 
rials. Certain companies seem to be 
particularly well-represented in the 
Power Division (OWU). It should be 
seen whether these companies are being 
favored over other companies.” 

Both letters reiterated a need for 
investigation into the financing of the 
Shipshaw power development in Can- 
ada and into the diversion of gener- 
ating capacity from U. S. power de- 
velopments to those of other nations, 
particularly to Shipshaw. 


Two 40,000-Hp. Units 


in Operation in N.C. 


Triple production at Carolina 
P. & L.'s Cape Fear plant 


“The manner in which industry has 
responded to the challenge of war dem- 
onstrates once again that industry un- 
der private management, with reason- 
able government supervision, is not only 
in keeping with the American way of 
life but the most productive,” Governor 
Broughton of North Carolina declared 
recently at the formal opening of two 
new 40,000-hp. units which tripled the 
production of the Carolina Power & 
Light steam-driven generating 
plant on the Cape Fear River. 

On May 8, 1941, the Governor broke 
ground for the additional units and 
had returned for the ceremony dedicat- 
ing them to civilian and military use in 
the area served by the company. Addi- 
tion of the 80,000-hp. additional brings 
company’s total facilities to 532,000 hp. 


Original Capacity 5,000 HP 


Co.’s 


At the dedication Louis V. Sutton, 
president and general manager of the 
company, revealed that when the utility 
was first chartered in 1908 it had a total 
generating capacity of 5,000 hp. “The 
original part of this Cape Fear plant 
was built around 1923 with two gener- 
ating units having a capacity of 40,000 
hp.,” he said. “The addition of the two 
new units will bring the capacity of the 
plant to 120,000 hp.” 


FORMAL OPENING—Governor Broughton of North Carolina, right, opens the valve which formally places in service the second 


40,000-hp. unit of Carolina Power & Light Co.’s Cape Fear River generating plant. 
general manager of the company: W. C. Mathis, superintendent of the Cape Fear plant; Josephus Daniels, ex-Secretary of the 


Navy and Ambassador to Mexico; Governor Broughton. 
new units of 40,000 hp. each. By these additions the capacity of the plant was raised to 120,000 hp. 





May 





I, 1943 


Left to right: L. V. Sutton, president and 


At right, interior view of the plant showing in the foreground the two 
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River Authorities Power 
Ambition Scored in Texas 


Flood control, soil erosion and irrigation incidental to generation, 
distribution and transmission of power, committee investigating 
GBRA and LCRA activities in San Antonio reports 


Charges that flood control, soil and 
forest conservation, irrigation and other 
purposes for which river authorities 
were created have become mere inci- 
dents to the generation, distribution 
and sale of power and may eventually 
present a greater problem than “the 
holding company evils with which we 
have had to contend in the past” were 
made in the first 1,000-page report of the 
special House investigating committee 
of the Texas Legislature recently. The 
preliminary report was issued after two 
months of investigation of the activities 
of the Guadaloupe-Blanco River Au- 
thority and the Lower Colorado River 
Authority in connection with their par- 
ticipation in the sale of the San Antonio 
Public Service Co. and the subsequent 
lease of that utility’s Comal generating 
plant to LCRA. The committee’s re- 
port is now the basis for urging passage 
of legislation curbing the powers of 
river authorities (ELecrricaL Wor tp, 
April 3, page 69; April 17, page 82; 
April 24, page 6). 


San Antonio Purchase Cited 


“It is apparent,” the report said, 
“that those in control of these authori- 
ties have been far more interested in 
setting up under their guidance and 
coordinating a gigantic water and steam 
generating and transmission line busi- 
ness, and have sought to bring this 
about by acquiring and taking over 
existing private utilities and generating 
plants.” Specifically mentioned as re- 
sponsible for collaborating on designs 
and policies of the authorities were Ed 
Cape, director, general manager and 
general counsel of GBRA, and A. J. 
Wirtz, “dominant voice in control” of 
LCRA and agent and adviser to GBRA. 

Recounting the familiar story that 
GBRA, a state agency without any ap- 
preciable assets, began negotiating for 
the purchase of San Antonio Public 
Service; prepared a bond issue for the 
purpose which was turned down by the 
Attorney-General, and then filed suits 
against the city of San Antonio to 
restrain it from buying the properties, 
the report said an agreement was en- 
tered into by San Antonio, GBRA and 
LCRA whereby the suits and counter- 
suits were dismissed and the city per- 
mitted to buy the utility for about 
$34,000,000. Condition of the sale was 
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that GBRA be given a 30-year lease on 
the utility’s Comal generating plant, 
with option to buy for about $3,000,000, 
the city to contract to take a minimum 
amount of power from the lessee, ex- 
ceeding the amount of the $262,000 
annual rental. Transfer of this lease 
by GBRA to LCRA, for which the 
latter agreed to pay $250,000 a year 
for 30 years, plus half the net earn- 
ings of the plant, was also recounted. 

“It is clear,” the report said, “that 
GBRA acquired the plant, not for use 
in connection with the manufacture 
by it of hydro-electric power, but for 
the purpose of making a profit on the 
assignment of the lease to LCRA.” For 
no service performed, in other words, 
the GBRA stands to profit to the ex- 
tent of from $7,500,000 to $25,000,000 
through payments from LCRA, the re- 
port stated. 

Detailing the large sums of money 
which passed hands in connection with 
the transfer of the properties, all of 
which admittedly was returned by the 
recipients when the city of San Antonio 
entered suit to annul the contracts, 
the report declared that the agreements 
had been brought about by “methods 
which should be and would be loudly 
condemned if resorted to by private 
enterprise.” The report recommended 
that legislation be enacted to make it 
unlawful for authorities to pay fees and 
commissions in the sale and acquisi- 
tion of utility properties. 

Further recommended in the report 
was that the Attorney-General be made 
the supervisor of all legal work for 
the authorities; that laws be enacted 
to require authorities to compensate for 
state, county and local taxes lost which 
would have normally been paid by the 
public utilities. In San Antonio, the 
report pointed out, this payment 
amounted to some $500,000 in ad 
valorum taxes, of which about $150,000 
was state and county. 


Deery Steam Plant Acquisitions 


“A very important question that has 
come out of our investigation is the 
extent to which these river authorities 
may engage in the business of generat- 
ing electric power by steam plants,” 
the report said. “The constitutional 
provision authorizing the creation of 
these authorities seems to limit the 
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generation of power to hydro-electric 
plants in connection with dam, 
operated by the authorities. I{ the 
have the authority . . . to go into the 
steam plant generating field generally 
there is nothing in the law at the 
present to prevent the LCRA, or any 
other river authority, from extending 
its operations to cover the entire. 
southwest. The idea of river authori. 
ties bidding against each other {o) 
utility properties in a race to extend 
their electric power operations jx 
easily conceivable. It is considered the 
Legislature should clarify this situa. 
Pare 


Paid Brokers $509,250 


Pointing out that the city of San 
Antonio, in connection with the pur. 
chase of the San Antonio Public Sery. 
ice Co., had, in fact, paid brokers some 
$509,250, of which the brokers paid 
about $60,000 in attorney fees, the 
report emphasized the evils which may 
flow from a policy of allowing agents, 
promoters and others to make huge 
sums of money out of the sale or acqui- 
sition of large utility projects. 

As a snapper, the committee an- 
nounced that its investigation had in- 
curred or expended the sum of $10.20 
in its investigation. 


Radio Parts, Tubes 
Turn-in Ordered 


Requirement that unusable radio 
parts and tubes be turned in by pur- 
chasers of replacements has become 
official with the issuance of WPB’s 
order L-265 (EvectricaL Wort, 
March 13, 1943, page 15). 

The order requires that old parts be 
exchanged for new ones in all cases 
except where the return would be im. 
practical. No priority rating is re- 
quired of civilians seeking replacement 
parts. 

Principal exception to the turn-in re- 
quirement is in the case of mail order 
purchases, for which purchasers need 
not return unusable parts but must 
certify that the part is for repair o! 
domestic equipment. 

Dealers are not required to hand in 
their accumulated turn-ins when re- 
plenishing their stock, but will pur- 
chase replacements on_ certifications 
that their sales were for repair use by 
civilians. Accumulated parts must. be 
turned in for salvage at least every 6) 
days. Records of sales and purcha-ers 
must be kept. ; 

The designation “Victory” for the 
standardized parts and tubes now being 
produced has been dropped by WPI 
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Farm Program Subject 
of Utility Conference 


ommonwealth & Southern Corp. sponsors two-day meeting on “Plan- 


ning for Greater Food Production” — Role of rural electrification 


in augmenting nation’s food supply lauded by speakers 


\merican farmers are equipped for 
, nearly normal food production in 
1943 provided a reasonable farm labor 
supply is made available, but they are 
it equipped for maximum production 
with minimum labor, E. G. McKibben, 
vonsultant for the Farm Machinery Di- 
vision, Equipment Bureau, WPB, told 
, two-day food conference, sponsored 
by the Commonwealth & Southern 
(orp., last week. 


Justin Whiting Presides 


Justin R. Whiting, president of the 
utility holding company, opened the 
meeting and reported that the operat- 
ing companies in the system had in 
operation in 1942 some 40,000 miles 
of farm lines, serving approximately 
158.000 farms, representing an invest- 
ment of about $60,000,000. He intro- 
duced the first speaker, G. Edward Pen- 
dray, assistant to the president of the 
Westinghouse Electric & Manufactur- 
ing Co., who recounted the rapid strides 
made in the electrification of Amer- 
ica’s farms. After the war, Mr. Pendray 
said, electricity would play a major 
part in easing the tasks of the farmer 


and making his work more profitable. 
In 1922, Mr. Pendray pointed out, only 
175,000 of the nation’s farms were 
served by electricity. By 1935 the num- 
ber had grown to 800,000 and, at the 
end of 1942, had mounted to 2,240,000, 
or 38 percent of all the farms in the 
United States. Just before Pearl Har- 
bor, he said, farms were being electri- 
fied at the rate of 200,000 a year. 

Another speaker on the program, 
G. A. Reitz, in charge of General Elec- 
tric’s Farm Electrification Section, de- 
clared that the important part elec- 
tricity is playing in food production 
and the larger part it can play, if given 
its just place in the farm equipment 
picture, apparently is not fully appre- 
ciated. 

“The scarcity of new equipment 
immediately focusses our attention on 
an important job—that of keeping 
equipment farmers have operating,” he 
said. “The second is to help farmers 
make their present equipment do still 
more jobs. The third is to get priorities 
for new equipment they honestly need, 
and fourth, we must sell the impor- 
tant place electrical equipment must 


he allowed to play if the food produce- 
tion goals are to be reached, handi- 
capped as we are by the shortage of 
farm workers.” 


The Maintenance Problem 


His contribution was echoed by A. P. 
Yerkes, director of farm practice for 
International Harvester Co., who said 
that more than 50,000,000 pieces of 
farm equipment on the more than 
6,000,000 American farms must be 
kept in working order if our food pro- 
duction program is to proceed without 
serious interference. 

“This will require the manufacture, 
distribution and installation of prob- 
ably 300,000,000 repair parts of more 
than a million different kinds,” he said. 
Farm machinery repair will be greater 
than normal this season, he added, with 
67 percent more repair parts distrib- 
uted than in 1940, but farmers will 
have to travel farther to get them be- 
cause there are fewer repair dealers 
than the 30,000 before the war. 


Other speakers on the Common- 
wealth & Southern program, which 


was attended by some 200 people from 
the operating companies of the sys- 
tem, were L. F. Livingston of E. I. du 
Pont de Nemours & Co., Wheeler Mc- 
Millen, president of the National Farm 
Chemurgic Council, and G. R. Roelfs 
of the Central Illinois Light Co. Dis- 
cussions on a varied assortment of 
subjects concerning electricity and the 
farm, manpower, rate schedules, equip- 
ment maintenance and _ other 
made up the remainder of the program. 


topics 
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SAN DIEGO’S SILVER GATE—The new Silver Gate generating station of San Diego Gas & Electric Co. has been completed and the 


first 35,000-kw. unit (G.E.) placed in operation. 
ing) and operates on either natural gas or fuel oil. 


The new $4,000,000 plant is windowless (except for the administration build- 
Ultimate capacity will be increased by the addition of three 50,000-kw. 


units as needed. The gleaming white turbine and control panel, together with dark red tile floors, make this one of the hand- 


somest of modern power plants. The 3,600-r.p.m. turbine is fed by two Babcock & Wilcox boilers. 
with a temperature of 900 F. Rated at 35,000 kw., the unit is capable of delivering 44,000, according to company engineers 
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Steam is supplied at 850 psi. 
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River Authorities Power 
Ambition Scored in Texas 


Flood control, soil erosion and irrigation incidental to generation, 
distribution and transmission of power, committee investigating 
GBRA and LCRA activities in San Antonio reports 


Charges that flood control, soil and 
forest conservation, irrigation and other 
purposes for which river authorities 
were created have become mere inci- 
dents to the generation, distribution 
and sale of power and may eventually 
present a greater problem than “the 
holding company evils with which we 
have had to contend in the past” were 
made in the first 1,000-page report of the 
special House investigating committee 
of the Texas Legislature recently. The 
preliminary report was issued after two 
months of investigation of the activities 
of the Guadaloupe-Blanco River Au- 
thority and the Lower Colorado River 
Authority in connection with their par- 
ticipation in the sale of the San Antonio 
Public Service Co. and the subsequent 
lease of that utility’s Comal generating 
plant to LCRA. The committee’s re- 
port is now the basis for urging passage 
of legislation curbing the powers of 
river authorities (EL_ectrican Wor tp, 
April 3, page 69; April 17, page 82; 
April 24, page 6). 


San Antonio Purchase Cited 


“Tt is apparent,” the report said, 
“that those in control of these authori- 
ties have been far more interested in 
setting up under their guidance and 
coordinating a gigantic water and steam 
generating and transmission line busi- 
ness, and have sought to bring this 
about by acquiring and taking over 
existing private utilities and generating 
plants.” Specifically mentioned as re- 
sponsible for collaborating on designs 
and policies of the authorities were Ed 
Cape, director, general manager and 
general counsel of GBRA, and A. J. 
Wirtz, “dominant voice in control” of 
LCRA and agent and adviser to GBRA. 

Recounting the familiar story that 
GBRA, a state agency without any ap- 
preciable assets, began negotiating for 
the purchase of San Antonio Public 
Service; prepared a bond issue for the 
purpose which was turned down by the 
Attorney-General, and then filed suits 
against the city of San Antonio to 
restrain it from buying the properties, 
the report said an agreement was en- 
tered into by San Antonio, GBRA and 
LCRA whereby the suits and counter- 
suits were dismissed and the city per- 
mitted to buy the utility for about 
$34,000,000. Condition of the sale was 
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that GBRA be given a 30-year lease on 
the utility’s Comal generating plant, 
with option to buy for about $3,000,000, 
the city to contract to take a minimum 
amount of power from the lessee, ex- 
ceeding the amount of the $262,000 
annual rental. Transfer of this lease 
by GBRA to LCRA, for which the 
latter agreed to pay $250,000 a year 
for 30 years, plus half the net earn- 
ings of the plant, was also recounted. 

“It is clear,” the report said, “that 
GBRA acquired the plant, not for use 
in connection with the manufacture 
by it of hydro-electric power, but for 
the purpose of making a profit on the 
assignment of the lease to LCRA.” For 
no service performed, in other words, 
the GBRA stands to profit to the ex- 
tent of from $7,500,000 to $25,000,000 
through payments from LCRA, the re- 
port stated. 

Detailing the large sums of money 
which passed hands in connection with 
the transfer of the properties, all of 
which admittedly was returned by the 
recipients when the city of San Antonio 
entered suit to annul the contracts, 
the report declared that the agreements 
had been brought about by “methods 
which should be and would be loudly 
condemned if resorted to by private 
enterprise.” The report recommended 
that legislation be enacted to make it 
unlawful for authorities to pay fees and 
commissions in the sale and acquisi- 
tion of utility properties, 

Further recommended in the report 
was that the Attorney-General be made 
the supervisor of all legal work for 
the authorities; that laws be enacted 
to require authorities to compensate for 
state, county and local taxes lost which 
would have normally been paid by the 
public utilities. In San Antonio, the 
report pointed out, this payment 
amounted to some $500,000 in ad 
valorum taxes, of which about $150,000 
was state and county. 


Decry Steam Plant Acquisitions 


“A very important question that has 
come out of our investigation is the 
extent to which these river authorities 
may engage in the business of generat- 
ing electric power by steam plants,” 
the report said. “The constitutional 
provision authorizing the creation of 
these authorities seems to limit the 
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generation of power to hydro-clectyi, 
plants in connection with dan, 
operated by the authorities. Ii the 
have the authority . . . to go into the 
steam plant generating field generally 
there is nothing in the law at th 
present to prevent the LCRA, or any 
other river authority, from ext: nding 
its operations to cover the entir 
southwest. The idea of river author}. 
ties bidding against each other {o; 
utility properties in a race to extend 
their electric power operations x 
easily conceivable. It is considered the 
Legislature should clarify this situa. 
HOR cit 


Paid Brokers $509,250 


Pointing out that the city of Say 
Antonio, in connection with the pur. 
chase of the San Antonio Public Sery. 
ice Co., had, in fact, paid brokers some 
$509,250, of which the brokers paid 
about $60,000 in attorney fees, the 
report emphasized the evils which may 
flow from a policy of allowing agents, 
promoters and others to make huge 
sums of money out of the sale or acqui- 
sition of large utility projects. 

As a snapper, the committee an- 
nounced that its investigation had in. 
curred or expended the sum of $10.20 
in its investigation. 


Radio Parts, Tubes 
Turn-in Ordered 


Requirement that unusable — radio 
parts and tubes be turned in by pur- 
chasers of replacements has become 
oficial with the issuance of WPB's 
order L-265 (ExecrricaL Wort. 
March 13, 1943, page 15). 

The order requires that old parts be 
exchanged for new ones in all cases 
except where the return would be im- 
practical. No priority rating is re- 
quired of civilians seeking replacement 
parts, 

Principal exception to the turn-in re- 
quirement is in the case of mail order 
purchases, for which purchasers need 
not return unusable parts but must 
certify that the part is for repair o! 
domestic equipment. 

Dealers are not required to hand in 
their accumulated turn-ins when re: 
plenishing their stock, but will pur 
chase replacements on _ certifications 
that their sales were for repair use by 
civilians. Accumulated parts must: be 
turned in for salvage at least every 6) 
days. Records of sales and purchaser 
must be kept. 

The designation “Victory” for the 
standardized parts and tubes now bv ing 
produced has been dropped by WPI. 
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arm Program Subject 
of Utility Conference 


ommonwealth & Southern Corp. sponsors two-day meeting on “Plan- 


ning for Greater Food Production” — Role of rural electrification 


in augmenting nation’s food supply lauded by speakers 


\merican farmers are equipped for 
nearly normal food production in 
943 provided a reasonable farm labor 
upply is made available, but they are 
ot equipped for maximum production 
ith minimum labor, E. G. McKibben, 
onsultant for the Farm Machinery Di- 
sion, Equipment Bureau, WPB, told 
» two-day food conference, sponsored 
y the Commonwealth & Southern 
orp., last week. 


Justin Whiting Presides 


Justin R. Whiting, president of the 
tility holding company, opened the 
neeting and reported that the operat- 
ng companies in the system had in 
eration in 1942 some 40,000 miles 
{ farm lines, serving approximately 
58.000 farms, representing an invest- 
nent of about $60,000,000. He intro- 
luced the first speaker, G. Edward Pen- 
lray, assistant to the president of the 
Vestinghouse Electric & Manufactur- 
hig Co., who recounted the rapid strides 
made in the electrification of Amer- 
ica’s farms. After the war, Mr. Pendray 
said, electricity would play a major 
part in easing the tasks of the farmer 


and making his work more profitable. 
In 1922, Mr. Pendray pointed out, only 
175,000 of the nation’s farms were 
served by electricity. By 1935 the num- 
ber had grown to 800,000 and, at the 
end of 1942, had mounted to 2,240,000, 
or 38 percent of all the farms in the 
United States. Just before Pearl Har- 
bor, he said, farms were being electri- 
fied at the rate of 200,000 a year. 

Another speaker on the program, 
G. A. Reitz, in charge of General Elec- 
tric’s Farm Electrification Section, de- 
clared that the important part elec- 
tricity is playing in food production 
and the larger part it can play, if given 
its just place in the farm equipment 
picture, apparently is not fully appre- 
ciated. 

“The scarcity of new equipment 
immediately focusses our attention on 
an important job—that of keeping 
equipment farmers have operating,” he 
said. “The second is to help farmers 
make their present equipment do still 
more jobs. The third is to get priorities 
for new equipment they honestly need, 
and fourth, we must sell the impor- 
tant place electrical equipment must 


he allowed to play if the food produc- 
tion goals are to be reached, handi- 
capped as we are by the shortage of 
farm workers.” 


The Maintenance Problem 


His contribution was echoed by A. P. 
Yerkes, director of farm practice for 
International Harvester Co., who said 
that more than 50,000,000 pieces of 
farm equipment on the more than 
6,000,000 American farms must be 
kept in working order if our food pro- 
duction program is to proceed without 
serious interference. 

“This will require the manufacture, 
distribution and installation of prob- 
ably 300,000,000 repair parts of more 
than a million different kinds,” he said. 
Farm machinery repair will be greater 
than normal this season, he added, with 
67 percent more repair parts distrib- 
uted than in 1940, but farmers will 
have to travel farther to get them be- 
cause there are fewer repair dealers 
than the 30,000 before the war. 

Other speakers on the Common- 
wealth & Southern program, which 
was attended by some 200 people from 
the operating companies of the sys- 
tem, were L. F. Livingston of E. |. du 
Pont de Nemours & Co., Wheeler Me- 
Millen, president of the National Farm 
Chemurgic Council, and G. R. Roelfs 
of the Central Illinois Light Co. Dis- 
cussions on a varied assortment of 
subjects concerning electricity and the 
farm, manpower, rate schedules, equip- 
ment maintenance and other topics 
made up the remainder of the program. 





SAN DIEGO’S SILVER GATE—The new Silver Gate generating station of San Diego Gas & Electric Co. has been completed and the 


first 35,000-kw. unit (G.E.) placed in operation. 
ing) cnd operates on either natural gas or fuel oil. 


The new $4,000,000 plant is windowless (except for the administration build- 
Ultimate capacity will be increased by the addition of three 50,000-kw. 


units as needed. The gleaming white turbine and control panel, together with dark red tile floors, make this one of the hand- 
somest of modern power plants. The 3,600-r.p.m. turbine is fed by two Babcock & Wilcox boilers. Steam is supplied at 850 psi. 


with a temperature of 900 F. Rated at 35,000 kw., the unit is capable of delivering 44,000, according to company engineers 
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House Allots 
REA $22,258,000 


$20,000,000 for co-op 
loans included 


After considerable parliamentary 
maneuvering, the House recently ap- 
proved appropriations totaling $22,- 
258,000 for the Rural Electrification 
Administration for the fiscal year of 


1944. 
RFC Credit Out 


Only change in the measure reported 
by the House appropriations commit- 
tee’s subcommittee on Agriculture 
(ELecrricAL Worip, April 17, 1943, 
page 86) was that the $20,000,000 pro- 
vided for REA loans to co-operatives 
was made a direct appropriation rather 
than by credit upon the Reconstruc- 
tion Finance Corporation, 

The subcommittee reversed its cus- 
tomary procedure of making direct 
appropriations for loans and provided 
for credit with RFC as a guard against 
possibility that a large portion of the 
appropriation would remain unex- 
pended. Curtailment of construction 
by WPB orders allowed REA to spend 
only approximately $3,000,000 of its 
$30,000,000 appropriation for fiscal 
1943, 

The new procedure of the fiscal 1944 
bill was ruled out on a point of order, 
whereupon an amendment was _intro- 
duced to give REA $20,000,000 for 
loans to co-ops by direct appropriation. 
The amendment was approved despite 
objection by the subcommittee chair- 
man, who argued that the Senate 
would rectify the matter and allow 
REA its loan funds on a credit basis. 

Lost in the parliamentary shuffle 
was an amendment by Rep. Lyle H. 
soren, Oklahoma Democrat, which 
would specifically have denied REA the 
privilege of using any part of the 
$20.000.000 to purchase existing sys- 
tems, 

An attempt by Rep. John E. Rankin, 
Mississippi Democrat, to augment by 
$219,000 the $2,258,000 appropriation 
for administrative expenses also was a 
victim of the parliamentary tangle. 


Snohomish PUD Denied 
New Trial on Valuation 


The Snohomish (Wash.) PUD has 
been denied a motion for a new trial in 
a suit to establish value of property 
operated by the Puget Sound Power & 
Light Co. in the district. Federal Judge 
John C. Bowen, who presided over the 
seven-week trial, in which the PUD 
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was ordered to pay the power company 
$9,500,000 if it takes over the latter’s 
properties, rejected the company’s mo- 
tion for new trial. 

Although this is the fourth county 
district to go to trial, it is a matter 
of record that none, so far, has ac- 
quired any of the company’s properties 
under one of these awards. The first 
trial was that of Whatcom County in 





MEETINGS 


Air Conditioning and Refrigerating Machinery 
Association—Annual meeting, Waldorf-Astoria 
Hotel, New York, N. Y., May 14. M. J. Stew- 
ert, secretary, Southern Bldg., Washington, 


Pennsylvania Electric Association—Meter commit 
tee, Roosevelt Hotel, Pittsburgh, Pa., May 2l. 
S. J. DeLuca, chairman, Chester County Light 
and Power Co., Wilmington, Del. 


Iluminating Engineering Society — Northeastern 
regional conference, Shelton Hotel, New York, 
N. Y., June Il. C, C. Keller, regional vice- 
president, Holophane Co., 342 Madison Ave., 
New York, N. Y. 


Previously Listed 


Pennsylvania Electric Association—-Systems opera- 
tion committee, Hotel Brunswick, Lancaster, 
Pa., May 6-7; E, W. Middleton, chairman, 
Pennsylvania Power & Light Co., Hazleton, Pa. 
Electrical equipment committee, Altoona, Pa., 
May 20-21; A. N. Shealy, chairman, Pennsyl- 
vania Water & Power Co., Baltimore, Md. 


Association of Iron and Steel Engineers—Spring 
conference, William Penn Hotel, Pittsburgh, 
Pa., May 10. Brent Wiley, managing director, 
Empire Bldg., Pittsburgh, Pa. 

Arkansas Utilities Association — Annual conven- 
tion, Marion Hotel, Little Rock, Ark., May 
10-11, R. E. Ritchie, secretary, P. O. Box 551, 
Little Rock, Ark. 

Edison Electric Institute — Electrical equipment, 
meter and service, prime moyers, and trans- 
mission and distribution committees, Edgewater 
Beach Hotel, Chicago, IIl., May 10-I1; accident 
prevention committee, Edgewater Beach Hotel, 
Chicago, Ill., May 12-13; annual meeting, 
Waldorf-Astoria Hotel, New York, N. Y., June 
2-4. Col. H. S. Bennion, managing director, 
420 Lexington Ave., New York, N. Y. 


National Fire Protection Association — Annual! 
meeting, Palmer House, Chicago, Ill., May 
10-14. R. S. Moulton, technical secretary, 60 
Batterymarch St., Boston, Mass. 

National Electrical Wholesalers Association — 
War conference, Hotel Statler, Buffalo, N. Y., 
May 24-26. Alfred Byers, secretary, 165 Broad- 
way, New York, N. Y. 

INuminating Engineering Society — Great Lakes 
regional conference, Rackham Memorial Bldg., 
Detroit, Mich., June 5. G. R. Baumgartner, 
regional vice-president, General Electric Co., 
Nela Park, Cleveland, Ohio. 


National District Heating Association — Annual! 
meeting, Hotel Schenley, Pittsburgh, Pa., June 
9-10. John F, Collins, Jr., secretary-treasurer, 
827 N. Euclid Ave., Pittsburgh, Pa. 

American Society of Mechanical Engineers—Semi 
annual meeting, Hotel Biltmore, Los Angeles, 
Calif., June 14-16. Ernest Hartford, executive 
assistant secretary, 2? West 39th St., New York, 
you 

Canadian Electrical Association—Annual meetin 
Seigniory Club, Quebec, June 17-18. 8B. C. 
Fairchilds, secretary, 804 Tramways Bldg., Mon- 
treal, Que. 

Society for Promotion of Engineering Education 
—Annual meeting, Illinois Institute of Tech- 
nology, Chicago, Ill., and Northwestern Univer- 
sity, Evanston, Ill., June 18-20. F. L. Bishop, 
secretary, University of Pittsburgh, Pittsburgh, 
Pa, 

American Institute of Electrical Engineers—Na- 
tional technical meeting, Hotel Cleveland, 
Cleveland, Ohio, June 21-25. H. H. Henline, 
national secretary, 33 W. 39th St., New York, 
N. Y 

American Society for Testing Materials—Annual 
meeting, Pittsburgh, Pa., June 28-July 2. R. E. 
Hess, assistant secretary, 260 S. Broad St., 
Philadelphia, Pa. 





ELECTRICAL WORLD @ 





1940, and a year ago the tri-couny 
trial was held involving Thurston, 
Lewis and Cowlitz counties. Afier tly 
jury verdicts and the entries o/ judy 
ments, the districts hold elections The | 
decide whether too accept or reject thfmpul ¥! 
judgments. ontinu’ 
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Deny Sacramento 
Review on Valuation 


The California State Supreme Coy 
recently denied request of the Sacry. 
mento Utility District for review of , 
Railroad Commission decision setting 1942 
valuation of $11,632,000 on the dis. “dias 
tribution system of Pacific Gas an( Pl 
Electric Co. within the district’s cop. 
fines. (ELectricAL Wor.tp, March 1). 


ceogral 


page 9). : jo 

In its petition for a writ of reviey, wee 

the district contended that the valu.f é 

tion set was too high and was based aes 

upon findings unsupported by testi. We 

mony and upon erroneous _ legal . = 
pr. 


grounds. Final valuation was based on Hj,5; \7 
earnings in excess of a_ reasonable sl ' 
rate of return, the district asserted. Mar, 27 
It also claimed that no evidence was MY" 75 
introduced to support either business HM $ 
severance or idle plant damages, which ae Hf 


had been allowed. 


; ne ; Perce 
The court denied the petition with- 
out issuing a formal opinion. The 
district has filed condemnation pro H§y,, ¢,, 
ceedings in the Sacramento County Mid-Atla 
‘ : ’ entra 
Superior Court. West Ce 
Southern 
e Rocky M 
Pacific C 
Total | 
Suggests Post-war 


Distribution Control 


Post-war plans for the electrical in- 
dustry based on a scheme of “controlled 
free enterprise” were proposed to mem- 
bers of the Electric Club of Montreal! Inst 
recently by A. L. Brown, administrate is in DI 
of electrical equipment and_ supplies. plant « 
Wartime Prices and Trade Board. who Bi The ,, 


Boil. 


emphasized that he was expressing 4 i existin, 
“strictly personal opinion.” eetitin 

“If simplification and some degree By 4), 
of standardization have resulted i! BB year. | 
economies in wartime, as we believe quirer 


they have, they should be continued in Jy... 


time of reconstruction,” Mr. Brown little 
said. “I am not by any means suggest ing eq 
ing that competitive business be abol- The 
ished or even discouraged. I am, how J the ,. 
ever, suggesting that competition sliould Sahee 3 
be that of designing, manufacturing and tol. 
distributing electrical devices and main- ae 
taining them in service at the lowest ey 
possible cost to the people; not the 1500). 
costly, wasteful competition of gadgets TM vene,. 
and multiplicity of designs and colors. Bay 
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Dutput Up 20 
Percent Over °42 


[he pre-seasonal rise in energy out- 
wt which began the week previous 
ontinued during the week ended April 
; The amount of electrical energy 


‘ctributed by the light and power in- 
jystry during that week totaled 3,925,- 
b75,000 kw.-hr., compared to 3,916,794.,- 
0 kw.-hr. the week previous and 
999 167,000 kw.-hr. the week ended 
\pril 10. Figures for the latest week, 
cording to the Edison Electric Insti- 
ite, represent an increase of 19.9 per- 
rent over the corresponding week in 
1942. For the week ended April 17 


the gain was 18.4 percent. 

{mong the country’s seven major 
seographic areas, the Pacific Coast, by 
, wide margin, continued to lead in 


percentage gains over last year’s figure 
for the corresponding period. The lat- 
est week’s gain was 32.6 percent. In 


Weekly Output, Millions Kw.-Hr. 
1943 1942 1941 


Apr. 24 3,925 Apr. 25 3,273 Apr. 26 2,950 
Apr. 17 3,917. Apr. 18 3,708 Apr. 19 2,897 
Apr, 10 3,882 Apr. It 3,321 Apr. 12 2,905 
Apr. 3 3,890 Apr. 4 3,348 Apr. 5 2,959 
Mar, 27 3,928 Mar, 28 3,345 Mar. 29 2,975 
Mar, 20 3,947 Mar. 21 3,357 Mar. 22 2,983 
Mar, 13 3,945 Mar, 14 3,357 Mar. 15 2,983 
Mar, 6 3,947 Mar. 7 3,392 Mar. 8 3,005 
Feb. 27 3,893 Feb. 28 3.410 Mar. | 2,993 


Feb. 20 3,949 Feb. 21 3.423 Feb. 22 2.985 


Percent Change from Previous Year 
Week Ending 


ee 





Apr. 24 Apr. 17 Apr. 10 
New England + 9.5 + 8.9 +- 9.4 
Mid-Atlantic +-16.7 +-15.7 +15.3 
Central Industrial +17.3 +-17.0 +15.0 
West Central ...... . +144 +-13.8 +-12.4 
Southern States . .. +249 +-20.3 +-19.7 
Rocky Mountain . +13.9 +14.8 +-10.6 
Pacific Coast +-32.6 +-30.4 +26.9 











Total United States.. +19.9 +184 +169 


Billions of Kw.-Hr. 


J F 


second place still was the Southern 
states group with a 24.9 percent gain. 
All the regions except the Rocky 


Aa wm hUSUm 





na wo oe hums. 6D 


Mountain improved their gains from the 
week previous, in comparison with the 


1942 week. 





Boiler Going in 
at Fond du Lac 


Installation of a new 605-hp. boiler 
isin progress at the Fond du Lac power 
plant of Wisconsin Power & Light Co. 
[he new unit will relieve load on 
existing boilers and permit operation of 
existiig standby generating equipment 
at the plant, it is stated. In recent 
years increases in industrial steam re- 
quirements supplied from this plant has 
taxed the capacity of boilers and left 
little reserve for operating the generat- 
ing eyuipment. 

The new boiler unit, together with 
the existing 300- and 500-hp. units, will 
incre ise the boiler capacity at this plant 
0 1,100 hp. This capacity will be suffi- 
cient {0 supply industrial heating loads 
and permit operation of the 1,250- and 
1500-kva. emergency stand-by turbo- 
generators existing at the plant. 
Foundations for the new boiler, which 
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will deliver steam at 180 lb. psi., have 
been completed and the boiler has been 
received. The unit will be equipped 
with a three-unit, spreader-type stoker. 
It will increase steaming capacity of the 
Fond du Lac plant 75 percent. 


Pend Oreille Storage 
Project Being Surveyed 


Surveys are under way to lay plans 
for water storage on Lake Pend Oreille 
in north Idaho and Flathead Lake in 
Montana, according to Bonneville Ad- 
ministrator Paul J. Raver, to provide 
more firm power for both Bonneville 
and Grand Coulee. 

The Pend Oreille project, on the 
north fork of the Clark River, a tribu- 
tary of the Columbia, it was said, will 
have a minimum storage of 3,000,000 
acre-feet and will run up to 12,000,000 








I. 19432 


acre-feet, sufficient to produce an addi- 
tional 250,000 kw. 

A report from the army engineers 
making the survey is expected within 
60 days, Dr. Raver said. 


Energy Requirements Up 


Electric energy requirements of the 
principal public utility systems of the 
country during February totaled 15.,- 
765,952,000 kw.-hr., the Federal Power 
Commission has announced—a gain of 
15.6 percent over the same month last 
year. Corresponding peak demands 
aggregated 32,408,053 kw., up 9.4 per- 
cent over February a year ago. Utility 
estimates of peak demands for De- 
cember, 1943, are reported to amount 
to 37,899,612 kw., representing a de- 
crease of some 44,000 kw. from a simi- 
lar forecast submitted by the utilities 
in their January reports. 
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Utility Stocks and Bonds Continue Gains 


PRICE TRENDS OF 
ELECTRIC UTILITY 
SECURITIES 





1934 1935 1936 1937 1938 1939 1940 1941 1942 J) F MAM J 
1943 


The upward trend in prices of electric light and power stocks and bonds continued 
during the past week. “Electrical World” index advanced to 24.3 from 24.1; last 
year, 16.8. Bonds went up 0.1 point to 105.3; last year, 101.9 





Electric Power 
Challenges SEC 


In a brief filed in the U. S. Circuit 
Court of Appeals in Boston Electric 
Power & Light Corp., sub-holding unit 
in the Electric Bond & Share Co. sys- 
tem, asked the court to set aside a Se- 
curities and Exchange Commission 
order requiring the dissolution of the 
company, under the “death sentence” 
provisions of the Holding Company Act. 
The brief specifically challenges the 
constitutionality of Section 11 of the 
act and declares that the “death sen- 
tence” is not authorized by the act and 
is contrary to the intention of Congress 
in enacting such legislation. 

The SEC is seeking to penalize Elec- 
tric Power & Light, the brief said, be- 
cause the commission alleges that the 
Electric Bond & Share system does not 
conform to the act. “The bombsight 
of the SEC is obviously focussed on 
the Bond & Share system; the bomb 
explodes on the Electric system.” The 
SEC is powerless, the brief said, to 
force the 24,000 public owners of Elec- 
tric Power’s stock, who are outside the 
holding company set-up, to surrender 
their shares in dissolution of the com- 
pany. The public, other than Bond 
& Share, owns a total of $514,000,000 
of securities of Electric Power & Light 
and its subsidiaries, the brief continues, 
and the rights of this large public in- 
terest, “which should be’ paramount, 
have been ignored by the SEC.” 


Principal Objections 


Listed in the brief were five principal 
objections to Section 11 of the act: (1) 
lt invades the reserved rights of the 
states, (2) it contains no standards of 
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guidance, (3) it violates the “due 
process” clause of the Fifth Amend- 
ment, (4) that it penalizes Electric for 
acts performed before the statute was 


passed, 


Illinois Iowa Files 
to Sell Des Moines 


Illinois lowa Power Co., a subsidiary 
of North American Co., has filed a peti- 
tion with the Securities and Exchange 
Commission to sell its entire common 
stock interest in Des Moines Electric 
Light Co. and Iowa Power & Light Co. 
to Continental Gas & Electric Co. for 
$10,210,000. The latter company is 
controlled by United Light & Power Co. 

The proposed divestment, the appli- 
cation stated, was in partial compliance 
with an SEC order of April 14, 1942, 
requiring North American to divest 
itself of all its properties except the 
Union Electric Co. of Missouri. 





Utility Reports 


Net Income 


1943 1942 
tAmerican Gas & Electric 
SS Sa ee $11,071,754 $13,645,452 
tCalifornia Elec. Power 
and sub. re 899, 616 757,650 


tCentral Arizona Lt. & 

PON eo as Vale Kae f 835,589 677,465 
*Commonwealth & South- 

ern and subs, 11,871,008 11,963,265 


*Consumers Power ..... 7,568,527 9,116,070 
*Detroit Edison and subs. 8,235,350 11,615,964 
tMountain States Power 673,691 674,153 
tNorthwestern Electric. 684 665 505,911 
*Ohio Edison : 3,067,398 3,856 594 
tPacific Power & Light 985,224 700,648 
*Public Service of N. J. 

Mee SOK. oa case aecs 16,457,377 18,867,597 





*Twelve months ended March 31. 
tTwelve months ended February 28, 








FINANCIAL BRIEgs 





SEC HAs APPROVED a proposed 
by the American Utilities Service ¢ 
of the 2,000 common shares of jts ol 
sidiary, Northwestern Wisconsin Bip 
tric Co., for approximately $26 4,365 ; 
cash to six individuals. The com 
plans to use the money to fey 
$250.000 of its collateral trust 6 , 
cent bonds, series A, due in 1964 ; 
partial compliance with the integrati 
and simplification provisions of 
holding company act. 


APPLICATION BY THE Internatioy 
Utilities Corp. for an extension of tiy 
to December 31, 1943, in order to pu 
chase $276,500 collateral trust bond 
614 percent series, from its subsidiary 
Dominion Gas & Electric Co., has 
approved by the SEC. The commissig 
also granted the corporation’s reques 
for authority to purchase an addition 
$500,000 of these bonds within the sam 
period. Up toe last December 31 the 
corporation had purchased an aggr 
gate of $1,166,000 in Dominion bonds 


GATINEAU POWER Co. HAS APPLIED 
Quebec Public Service Board for per. 
mission to issue $3,000,000 of 334 per. 
cent serial debentures, dated June |. 
1943, and maturing $600,000 yearly on 
June 1, 1944, to 1948 inclusive. The new 
issue will be for redemption on June 
2, 1943, of the $3,000,000 of 5 percent 
debentures outstanding at 101 and ae- 
crued interest. 


Empire Power Corp. and its sub 
sidiary. the United Gas & Electric 
Corp., have asked the SEC for exemp. 
tion from the Investment Company Act 
of 1940 for the delivery of a $2,765,900 
promissory note by Empire to United 
Gas & Electric in return for 24,975 
shares of Empire $6 preferred shares 
as part of a plan to redeem all the 
62,828 shares outstanding. The petition 
stated that Empire Power wished to re- 
deem all of its preferred stock, but has 
only sufficient funds to make cash pay: 
ment for the 37.853 shares now in the 
hands of the public at a call price of 
$110 per share and accrued dividends 
up to July 1. 


CANADA NortHERN Power Corp. re 
ports moderate decline in 1942 oper 
tions, due to war conditions. Gros 
earnings amounted to $4,540,196. com 
pared with $4,994,176 for 1941. After 
depreciation, bond interest, bad debts 
and $25,000 for employees’ pension 
fund, net earnings, before income and 
excess profits taxes, amounted 'o $l 
273,357, compared with $1,288,522 in 
the previous year. Income and exces 
taxes were $498,729, being $23,740 


lower than a year ago. 
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WHEN YOU BUY G-E UNIT SUBSTATIONS 
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on the capacity of the substation that feeds the 
circuit, NOT on the normal load on the circuit. 
To assure you of adequate interrupting capacity 


for even the most severe short circuits, G-E 


® May 1, 


FOR DEPENDABLE PERFORMANCE— 


G-E air circuit breakers have positive- 
acting, dual-magnetic, overcurrent trips 
which provide time-delay protection for 
overloads (adjustable from 100 to 200 
per cent of the breaker rating), and in- 
stantaneous protection from short circuits. 
Silver-to-silver contacts, fast-acting arc 
quenchers, and generous current-carrying 
elements assure reliable operation. 


—AND EASY MAINTENANCE 


Drawout air circuit breakers, which roll in 
and out as easily as a file-cabinet drawer, 
can be inspected, tested, or replaced with 
another breaker quickly and safely. After 
a power interruption, a simple turn of the 
breaker handle quickly restores service. 
Air circuit breakers in your G-E unit sub- 
station assure an important saving in time 
and labor required for routine inspection 
and maintenance. 


If you need dependable load-center unit 
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load-center unit substations are built with prop- 
erly rated breakers. These are air circuit break- 
ers which have been co-ordinated—electrically, 
mechanically, and thermally—with the capacity 


of the substation and the system. 


substations in a hurry, or simply want 
more complete information, get in touch 
with the nearest G-E office, or write to 
General Electric, Schenectady, N. Y. 


FOR D-C, TOO— 
RECTIFIER’ UNIT SUBSTATIONS 


(ee 
a 


— 





Now you can have direct-current power at ro 
load centers by running high-voltage a-c all the 
way, and converting to d-c with rectifier unit 
substations located at those centers. 


302-18-5900 
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Interfacial Tension 
Reveals Oil Sludging 


By G. W. GERELL* 


Union Electric Co. of Missouri, St. Louis 


In testing transformer insulating 
oils in service, the major problem is 
to determine from external observa- 
tions whether the oil is sludging. If 
sludging does not exist, and dielec- 
tric strength is good, the oil can be 
presumed adequate. In the past sev- 
eral tests, such as neutralization num- 
ber, N.P.A. color number and, more 
recently, Doble power-factor determi- 
nation, have been used by utility 
operators to judge whether an oil was 
sludging. None, however, tell defi- 
nitely the condition of the oil. 

Interfacial tension testing of trans- 
former oils using a DuNouy tensi- 
ometer, among several tests suggested 
by Shell Oil company engineers, has 





* Abstract of a paper presented before the 
January, 1943, conference of Doble Engineering 
Company clients, Boston, Mass. * 











been used by the Union Electric Com- 
pany during the past 34 years and 
found to give an excellent indication 
of the presence or absence of serious 
oil sludging. It is a simple, quickly 
made test and does not require lower- 
ing of oil level or internal inspection 
of equipment. 

Interfacial tension of an oil, against 
water, is a measure of hydrophilic 
groups in an oil and can be rapidly 
measured with a DuNouy tensiometer. 
It is an index of molecular attractive 
forces between unlike molecules. As 
concentration of oxidation products 
in an oil increase, polar molecules at 
the water-oil interface become ori- 
ented, reducing interfacial tension. 

The DuNouy tensiometer, used in mak- 
ing the test, consists of a sensitive torsion 
wire clamped at one end. The other end is 
free to rotate by adjusting a worm gear, to 
which a movable index is attached for 
showing torque applied. A ring is hung in 
a stirrup at the end of a balance arm, 
clamped to the middle of the torsion wire. 
A platform for the contained liquids is 


provided and adjustably mounted on a 
supporting arm secured to a heavy rod 
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the instrument. With the container of ts 
liquids on the platform and the ring j 
mersed in the lower liquid, the platform 
slowly lowered and torsion of the wire 
creased simultaneously so the torsion ar 
remains in the zero position. Reading 
which the ring breaks away from the lig 
is a measure of the interfacial tension 
the liquid. 


The accompanying curve shows th 
relationship between interfacial te 
sion number and the findings of ¥ 
years’ study, in which 124 transfo 
mers, ranging in size from 1,00 
kva. to 18,750 kva., were internal) 
inspected for sludge precipitation 
Those inspected were ones having a 
interfacial tension number that le 
to the belief that the oil might 
sludging. 

It will be noted that all oils havi 
interfacial tension number below. | 
were found to be sludging, while thos 
oils with numbers above 21 wer 
found free of sludge. Oils having 
tension number between these twé 
limits are indeterminate so far 4 
sludging is concerned. The curv 


rising from the end of one of the les 





04 06 08 10 12 
Power Factor in Per Cent 


TRANSFORMERS found sludging or not sludging at various values COMPARISON of power factor with interfacial tension ol 
transformer insulating oil 


of interfacial tension 
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WHICH OF THESE 
STINGINSTRUMENTS 


DO YOU LACK? 
AK-1 ~~ 
< HOOK-ON VOLT-AM- 
ETER. The handiest of instru- 
nts for quick load checks—no 
ting conductors or interrupting 


ice. Measures volts also. Bul- 
in GEA-2950. 

AP-9 
EDIUM-SIZE PORTABLE, 
< (AND DP-9, D-C). Ac- 
rate within 34 of one per cent. 
ery portable—size only 2) 

43, by 61% inches. Price 
bvers a 5-amp ammeter. Bulletin 


EA-1784. 
AS-5 


OCKET-SIZE PORTABLE, 
< (AND DS-5, D-C). Ac- 
rate within one per cent. Slips 
sily into a coat pocket—size 2 
y 345 by 5% inches. Price 
bvers « 5-amp ammeter. Bul- 


tin GEA-1 784. 
CF 
: RECORDER, PORT- 


. An inexpensive instru- 
ent, Inkless—no pen to start and 
oink to spill. Price covers a 5/10- 
7 ammeter. Bulletin GEA- 


cD 


K RECORDER, PORTABLE 
ND SWITCHBOARD. Ideal 
or use where a high degree of 
curacy is very important. Price 
overs a 5-amp portable am- 
eter. Bulletin GEA-1061. 


FOR QUICK LOAD CHECKS, we find the General Electric 

hook-on volt-ammeter the handiest of all instruments. 
But, it is not a cure-all. There*are times when we use an 
indicating instrument that has an accuracy even higher 
than the +3 per cent of the AK-1. 

“For still other work, we need a chart record of current 
or voltage taken during an entire cycle of operation of a 
single-machine, or of an entire section of the plant—that’s 
when we use a recorder. 

“Having the right instruments available speeds up our 
preventive maintenance work.”’ 

Those are the words of G. W. Osgood, Electrical Depart- 
ment, Merrimac Hat Co., Amesbury, Mass, 


Don’t Handicap Green Hands 
by a Lack of Instruments 


When experienced maintenance men like Mr. Osgood 
say it’s important to have the right instruments, we can 
imagine how handicapped inexperienced men must be 
without them. 

Still, you don’t need a roomful of instruments. The 
five shown here will do 90 per cent of your testing work 
(prices are for estimating only). If you would like more 
information about them, ask the nearest G-E office for 
the bulletins listed. If these instruments won’t answer, tell 
us what you need. We may have a standard instrument 
that will do the job. General Electric, Schenectady, N. Y. 


? The Army-Novy “"E"’, for Excellence 
. im the manufacture of wor equip: 
* ment, now flies over six G-E plants 

employing 100,000 men and women, 
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How to greatly increase power-trans- 
former production in the shortest possible 
time, without the time- and material-con- 
suming procedure of building new factories, 
was a problem which our organization was 
already solving when the attack came 
December 7, 1941. Since then we have 
shipped more than 12,000,000 kva. 


PRODUCTION STREAMLINED 


Before Pearl Harbor a far-sighted program 
had been launched to replace obsolescent 
equipment. To gear for war, our plant 
facilities were reorganized; manufacturing 
processes were regrouped; bottlenecks were 
anticipated and ironed out before they could 
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develop. (For example, the facilities for 
vacuum drying of core-and-coils were aug- 
mented materially.) Experienced employees 
were given added responsibility and the 
opportunity to become leaders in the train- 
ing of new personnel. 


PURCHASER CO-OPERATION 


Our customers, by allowing the duplication 
of existing designs; by recognizing the ad- 
vantages of ‘‘packaged”’ unit substations and 
load-center power units; by using three-phase 
transformers; by specifying only standard 
accessories, have. helped immeasurably to 
save skilled labor and production time. This 
has meant more power for war — FAST, 
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vt G-E POWER TRANSFORMERS 


Have Been Placed in Service 





ea 


G-E power transformers supplying a vital electrochemical plant in the West 


and with the use of less critical material. 
Wherever possible, artificial means of cooling 
have been applied to transformers in service to 
increase system kva, rather than buying new 
transformers. Hence, the limited supply of 
new transformers could go to the spots 
where the need was greatest. 


CRITICAL MATERIALS SAVED— 
AND BETTER POWER TRANSFORMERS 


Not only was production accelerated be- 


GENERAL 
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cause of repetitive manufacture, but also 
notable savings were made in critical ma- 
terials, through the extensive use of cold- 
rolled core steel and by utilizing improved 
methods of cooling. 

Today, as a result, you get a better trans- 
former, and by ‘“‘better’? we mean not only 
improved all-round performance, but lighter 
weight, less floor space, larger sizes shipped 
in their own tanks, and all this at lower cost. 
General Electric, Schenectady, N. Y. 
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shows the percentage of transformers 
found to be sludging and those found 
to be free of sludge and are quite 
precise between these limits. Value 
of the curve in the range between 
these limits is in providing a factor 
from which the probability that an 
oil is sludging may be judged. 

Preliminary test made by the Shell 
Company showed that no correlation 
existed between power factor of an 
oil and its interfacial tension. The 
apparent lack of correlation between 
the two, evident at first glance from 
the curve of power factor vs. inter- 
,faeaal tension number, is undoubtedly 
caused by varying moisture content 
% an oil sample. However, in further 

ination of this graph it will be 
noted that a curve drawn through 
points corresponding to the samples 
having the minimum power factor for 
any group of oils with a specific 
interfacial tension number does show 
a quite reasonable correlation. Obvi- 
ously, then, since power factor of a 
given oil will vary widely with wa- 
ter content, in any one group of oils 
with a given interfacial tension num- 
ber, the sample with the minimum 
power factor would have also the 
minimum water content. If any cor- 
relation of power-factor determina- 
tions with interfacial tensions or 
saponification number is to be at- 
tempted, anhydrous oil samples 
should be used. 

During the past 33 years Union 
Electric Company has accumulated 
395 groups of transformer oil tests, 
including dielectric breakdown, neu- 
tralization number, power factor, 
NPA color number and interfacial 
tension tests. It is felt that these 
tests justify the conclusions set forth 
concerning the efficacy of such tests, 


Lineman, Patrolman 
Training*—I 
By C. T. MALLOY 


Superintendent 
Transmission and Communication Department 
Southern California Edison Co., Ltd., Los Angeles 


As an aid to the apprentice who is 
being coached and trained in new 
work, and as a tool to be used by 
the foreman who may be a good 
supervisor but does not have natural 
ability as a teacher, a training sched- 
ule has been compiled for use of thé 
transmission division field forces of 





*First of three articles on apprentice training 
for transmission line work. 
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the Southern California Edison Com- 
pany. 

The apprentice training schedule 
is divided into two classes: (1) Ap- 
prentice patrolman training and (2) 
apprentice lineman and second-class 
lineman training. Each apprentice in 
these classes is required to pass 
through four distinct steps to com- 
plete the training and be eligible for 
the rating of patrolman or first-class 
lineman. The training for the two 
classes is identical. 

Minimum time periods for promo- 
tion and pay increases are: First 
three periods for six montfis éach, 
and fourth period for one year. Sal- 
ary increases are not granted on ac- 
count of elapsed time, but only for 
industry, ability, perfection in accom- 
plishment, and changes of classifica- 
tion where an employee is charged 
with added responsibility. 

Qualifications for eligibility for 
apprentice training are: 


1. Shall have had at least one year’s ex- 
perience as a groundman, and must be at 
least 20 years and not more than 30 years 
old unless he has had previous experience 
in line work. Any previous experience in 





rigging, working with ropes, etc., wil! be a 
asset, pee 

2. Shall be mentally alert and phy <icalh 
fit. Must weigh at least 140 Ib., an muy 
be at least 5 ft. 7 in. tall. 

3. Shall have had an education equal 
two years of high school. The ability , 
write a good hand will be an asset, — 

4. Shall be of good character and sot aj. 
dicted to the use of alcohol or other stim. 
lants. 

5. Shall be willing to devote a portig, 
of his own time in practice and study {o; 
advancement in this line of work. _ 

6. Should have some mechanical ability 

7. Must own a complete set of approve 
lineman’s tools. 

8. Must have a pleasing personatity, and 
shall, through his teamwork and harmoyj. 
ous relations with other employees, hay 
demonstrated his ability to co-operate wit) 
others and his capability of assuming re 
sponsibility after he has received proper 
training. 


Men who can qualify under the 
foregoing requirements aré eligible 
to start the first step in training or 
probationary period, when there js 
an opening in the classifications. 

Before apprentice can be advanced 
to succeeding steps in training, he 
must be able to assimilate some in- 
portant features in transmission line 
work. Some features for the steps 
will be listed in subsequent issues, 


Inclosure Protects Boiler Operator 


Steel and glass inclosure around 
boiler controls is used at Port Wash- 
ington station of the Wisconsin Elec- 
tric Power Company to protect the 
operator from disturbances in the 
boiler room in case of trouble. Pur- 
pose of the inclosure is to permit 





the operator to remain at his post in 
the event of accidents that might fill 
the boiler room with steam, smoke or 
ash. Fresh air from the outside is 
forced into the inclosure by means 
of a fan. In the foreground are two 
feedwater control valves. 
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>i GREATER ACCURACY 
LL FUSE manufacturer: Production increases of 
r the 25 to 50 per cent as result of better inspection and 
gible Hire efficient machine operation. 
¢ 0 MTOR TRUCK manufacturer: Workmen read mi- 
re is Mmeters and scales more accurately. 
: (TILE manufacturer: Better Lighting a great aid 


need M-olor matching. 


» he 
i. LESS SPOILAGE 

line DLLER BEARING manufacturer: Grinder operators 
teps Jt improper grinder performance more quickly and 
ues, fp correct it before work is spoiled. 

CTRICAL EQUIPMENT manufacturer: Better 
hting accompanied by five per cent reduction in 
ors. 
CTORY OFFICE: Reduction in office errors as re- 
t of lighting. 















FASTER SEEING 
AVY MACHINE TOOL BUILDER: Better lighting 
luces time required to rebuild a machine. 


CTRICAL EQUIPMENT manufacturer: Time re- 
ired for machine set-ups reduced. 


RCRAFT PARTS manufacturer: Less time lost by 
brkmen hunting for tools. 





EASIER SEEING 

MP manufacturer: Time for training new women 
erators greatly reduced. 

ALL MACHINE PARTS: Men can read scales and 
eprints more easily at night than by daylight. 
CTORY OFFICE staff: Unable to keep up with in- 
eased work under old lighting, but now work is done 
thout undue effort. 
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18 War Production Men 
report what happened 


hen lighting 





>k These reports are the result of a survey of war plants made under the direction of a special 
committee of the Illuminating Engineering Society, a non-profit professional organization 
of the nation’s leading lighting authorities. Interviews were made by teachers of illumin- 
ating engineering of five leading technical colleges. 


was im proved 


INCREASED SAFETY 


ORDNANCE PLANT: Increased safety, especially 
when breaking in new labor. 


- SHIP BUILDER: New lighting reduced blinding effect 


of flashes from welding torches. 
TEXTILE manufacturer: Decreased fire-hazard. 


DECREASED FATIGUE 


MACHINE PARTS manufacturer: Men on night shift 
gained weight. 


AIRPLANE PARTS manufacturer: Morale improved; 
fewer yard fights. 


AIRPLANE PARTS manufacturer: Fewer headaches; 
aspirin tablet consumption decreased from 1000 to 
600 tablets per month. 


What are you doing? 


The 18 comments summarized on this page are 
typical of the wide range of benefits resulting from 
lighting improvements. 


They are typical of the kind of results lighting men 
can and are getting when they check up on war plant 
lighting and suggest simple changes to correct light- 
ing bottlenecks—changes that require a minimum 
use of critical materials. 


To date these lighting men—the representatives of 
electric service companies, electrical wholesalers, 
and contractors, lighting equipment manufacturers 
—have barely scratched the surface of this job that’s 
so important to the war effort. 


What are you doing in your own territory, for ex- 
ample, to help newly converted war plants and shops 
speed production with better light? 


General Electric Company, Nela Park, Cleveland, O. 





G-E MAZDA LAMPS 


GENERAL @ ELECTRIC 
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At Contro!l Center 
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SCHEMATIC DIAGRAM of control for rapid 


from an operating center 


Area Street Lights 
Have Blackout Control 
By W. A. UPHAM 


General Superintendent of Distribution 
United Illuminating Company 
New Haven, Conn. 

Street lighting in the New Haven 
area has been furnished through 
groups of from four to seven “R O” 
transformers installed at various sub- 
stations. Eleven of these groups were 
formerly controlled by time switches. 
A few installations also used photo- 
electric controls in conjunction with 
the time switches. When the neces- 
sity for immediately blacking out all 
street lights was announced, it became 
necessary to develop a scheme where 
the control could be centered at one 
point. Several methods were con- 
sidered, but the one finally decided 
upon called for the use of a leased 
telephone pair from the distribution 
dispatcher’s office to each individual 
substation. A schematic diagram 
showing the relays and power sources 
required is shown on the accompany- 
ing drawing. 

To trip the circuits the control key 
is momentarily depressed imposing 
96 volts, 60 cycles a.c. on the tele- 
phone pairs. This actuates a telephone 
relay at the receiving end which 
closes the circuit through a time-delay 
relay. This relay has two sets of con- 
tacts, one of which (A) is normally 
closed and the second (B) which 
closes after a predetermined time. 
(In this case approximately six sec- 
onds.) In the tripping operation 
contact is made through the normally 
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cutting out and restoration of street lights 


closed contacts so that the oil circuit 
breaker controlling the group of 
“R O’s” at the station in question is 
immediately opened. 

When it is desired to re-energize 
these circuits the same key is de- 
pressed, but it is held closed for 
about ten seconds. The normal im- 
pulse is, of course, to again trip the 
breaker, but after the predetermined 
interval has elapsed the second contact 
closes at the same time the first opens, 
thus completing the closing circuit 
and the street lighting transformers 
are again energized. 


Indicate Breaker Position 


It was felt that supervisory control 
was necessary in order to assure the 
operator that the breakers were in 
the desired position. This was ac- 
complished over the same pair of 
telephone wires by installing an indi- 
cating switch. This connects a 24-volt 
battery consisting of twelve dry cells 
to the line. A condenser is inserted 
in series with the operating coil of 
the telephone relay at the substation 
to insure correct ground indication 
and to prevent possible false opera- 
tion of this relay. Just ahead of this 
condenser connection leads are taken 
to auxiliary switches mounted on the 
oil circuit breakers which ground one 
side of the telephone line when the 
breaker is in the open position and 
the opposite side when the breaker 
is closed. At the control end of the 
circuit telephone relays are installed 
—one on each side of the line. These 

























are connected to a common gr 
so that the relay which is conne 
to the grounded side of the teley 
pair operates. j 
Indicating red and green light) 
multiple are connected to these re 
so that the proper indication is 
tered on the control panel. 
lights are connected multiple. so 
in case of a lamp burnout indicaj 
will still be received. All cont 
switches and indicating lights 
mounted in a compact box on 
dispatcher’s desk. The box 
houses the relays and the battery, 
A master switch has been provid 
on the a.c. control at this point 
that it is impossible for accidey 
contact with the control switches | 
cause the circuits to trip. It has} 
found that this system has sufficig 
capacity to trip and reclose sever 
units at the same time, so that it 
now possible to extinguish all stre 
lights in this area in less than { 
seconds and to turn them on agaj 
in about one minute. 


Pole Support 


Excavation for a vault directly 1 
der this heavily laden distributic 
pole proceeds quite normally wit 
the guyed pole supported above it ¢ 
two pairs of 8-in. I-beams. Two 164 
beams and two 12-ft. beams 1 
bolted to each side of the pole 


shown. When the vault was cor 





Pole supported by I-beams, during excavt- 
tion for vault directly underneath kitcl 


that 


pleted the pole was moved a few feet 
and reset to avoid resting it on the mao 


vault roof. The picture was taken MM teria 
on the system of the City Utilities, i but 
Fort Wayne, Ind. Ir 
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Every wife is still a bride-to-be 


T the end of the war American wives 
will want to be brides all over 

again, start housekeeping afresh, refurnish 
their homes and refurbish their lives with 
sparkling new possessions for happy living. 
Not only new articles to replace the old 
and worn, but entirely new models that 
mak: 
kitcl 


it more fun to keep house. Automatic 
n equipment, electrical appliances 
that make better waffles, coffee, toast... 
Paradoxically, in an era of plenty, the 
facturer’s chief problem may be ma- 
». Not because there will be too few, 
ecause there will be so many! 


1 addition to all the familiar materials, 
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there will be a bewildering array of new 
ones. Metals that once were rare and cost- 
ly. Entirely new alloys to complement 
those for which Revere is renowned. 
Strong, rust-proof, beautiful. But which 
should be used for what purpose? 

For impartial answers to questions about 
metals, industry can turn to Revere. For 
just as industry in the future will not be 
restricted to the traditional materials, 
neither will Revere. In addition to widen- 
ing still further the uses for copper and 
its alloys since the start of the war, Revere 
has developed facilities for manufacture 
of the light metals, and is pioneering in 


I, 1943 


the production of wholly new alloys that 
can cut manufacturing costs for many 
industries. 

Today the copper industry is producing 
only for war. No copper is available for 
anything else. But post-war planners with 
specific problems in metals are referred 
directly to the Revere Executive Offices in 
New York. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices: 230 Park Ave.,New York 
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HOW THE AMPLIDYNE FUNCTIONS-I 


By FREMONT FELIX 
Industrial Engineering Department, 
General Electric Co., Schenectady, N. Y. 






100 VOLTS x 
100 AMP. 





100 WATTS 


A CONVENTIONAL two-pole, 10-kw. gen- 
erator; armature flux is idle: 100 watts 
excitation is required for 10-kw. load 


100 VOLTS * 


‘ERS 


\ 


¥ 





The amplidyne is an externally driven 
d.c, generator, outwardly similar to a con- 
ventional motor or generator. It gives an 
output 10,000 times (or more) greater 
than the exciter input, within 1/10 second 
(or less) after excitation is applied. As 
small as 14-watt excitation gives full arma- 
ture flux because the conventional brushes 
are short circuited. The armature flux pro- 
duces full-load voltage between two new 

»brushes added in the center of each arma- 
ture flux loop. A compensating field 
neutralizes any tendency of the new load 
current to set up its own armature flux. 


» A normal complement of four control 


fields on the same pole structure permit 
many independent functions to control the 
output, the amplidyne responding to the 
resultant action of the fields. One control 
field set up as a standard of reference is 
generally energized by a constant source, 
and tends to make the amplidyne deliver 
maximum output. This tendency is op- 
posed by the other control fields, result- 
ing in a net excitation of the right amount 
and direction to maintain desired result. 
In the connection diagrams the refer- 
ence field which tends to increase the 
amplidyne output is shown pointing A, 
and the control fields which oppose the 
reference field are shown pointing down 
Minute excitation input requirements 
for the amplidyne are of the same magni- 
tude as the output of high-vacuum elec- 
tronic tubes, making the amplidyne a 
natural partner of electronic devices in 
the control of large machinery. 
By itself the amplidyne can perform a 
variety of control functions either supply- 


< 


A 10-KW. AMPLIDYNE: conventional 
brushes are short circuited; one-watt ex- 
citation produces full armature flux and 
full voltage between two new brushes, 
giving 10-kw. full load 


GENERATOR 
OUTPUT 


2500 KW 


TOTAL AMPLIFICATION- o0001—ap-vors AMPLEICATON- 0000: AMPLIFICATION~250:1 


OVERALL AMPLIFICATION ~25,000,000,000: | 





SYMBOLIC illustration of power control showing example of use of amplidyne in con- 


junction with electronic amplifier 
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ing directly the power of the drive g 
enhancing the operation of much lar 
electrical equipment. Two contro! 
tions are shown in accompanying illy 
tions; others will be shown in a 
quent issue. 






‘Bare 
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| | 
\Vnduction\ 
| furnace |. 
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VOLTAGE control. Amplidyne used as ¢) 
voltage regulator on a high-frequency gen. 
erator 


Reference field (3-4) is excited by constant 
voltage power supply and opposes control 
field (1-2), excited by main generator out. 
put voltage. Control field is connected in 
series with a generator voltage—adjusting 
rheostat (rheo.). Amplidyne output excites 
the main generator, speeding up its response 
and quickly correcting for load changes. 





CURRENT control. Large reel motor can be 
made to operate over a wide speed range. 
automatically holding constant current 
and tension throughout ree] build-up 


Close regulation over a wide range of ten- 
sions is obtained by using the reel-motor 
current to signal one amplidyne, which, in 
turn, excites another. Second amplidyne, 
in a “buck boost" connection, supplies the 
reel-motor field. A speed-limit feature keeps 
the motor speed within safe limits during 
threading and when tension is released. 
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PHILCO 


THROUGH MODERN DESIGN 
BRINGS YOU THIS SENSATIONAL 


VITRABLOC STORAGE BATTERY 





Phitco Floté in 
Vitrabloc is the 
most attractive 
industrial storage 
battery ever made. 
Pure white, highly 
glazed, Vitrabloc 
brightens dark 
battery rooms. 





ee  P firire) 


Cd 


FOR CONTROL AND STAND-BY SERVICE 


Even in peacetime, Philco Vitrabloc 
would be a tremendous advance in 
storage battery construction. Today, 
when batteries must do a bigger job 
.+-When critical materials are a 
problem —Vitrabloc is a truly sensa- 
tional development! 

Philco Vitrabloc batteries give you 
greater capacity without increase in 
battery space. Vitrabloc incorporates 
the exclusive Philco Floté principle, 
the only construction specially 


designed for modern, full float service. 
Vitrabloc cells are explosion-proof 
and spray-proof. 


Best of all, no critical materials are 
used in this vitrified ceramic jar. As 
a result, Philco Vitrabloc is available 
on exceptionally low priority! 


Write for complete information or 
callin yourlocal Philcorepresentative. 
There’s a Philco Battery Sales Agent 
in every important industrial center ! 


PHILCO CORPORATION, STORAGE BATTERY DIVISION, TRENTON, NEW JERSEY 


REPLACE WITH RUGGED, HIGH-CAPACITY PHILCO BATTERIES 
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Phase Transformation 
of Single-Phase Load 


By W. R. BROWNLEE 


Engineer, Electrical Engineering Department, 
Commonwealth & Southern Corp., Jackson, Mich. 


A possible method for transform- 
ing single-phase loads of low power 
factor, such as welding loads, into 
balanced three-phase loads of 86.6 
percent power factor (lagging) , using 
a capacitor and two reactors, was 
published in Exectrican Wort, 
September 5, 1942, page 62. No 
values, however, were given of the 
size, impedance, etc., of the auxiliary 
equipment. Calculations can be made 
showing that by choosing the proper 
values for the auxiliary equipment, 
for any particular load and power 
factor, the indicated transformation 
may be made. 

For convenience in calculation the 
particular example chosen is a single- 
phase, 100-kw., 200-kva., 50 percent 
power factor, 2.4-kv. load, which is 
transformed to a three-phase, 2.4-kv. 
load of 100 kw., 115 kva., 86.6 per- 
cent power factor (lagging). 

To produce the results indicated, 
using the basic scheme outlined in the 
previously mentioned article, the re- 
quired capacitor must have 50 ohms 
capacitive reactance, will have a nor- 
mal steady state voltage of 3,670 volts, 
a normal current of 73.5 amp., or a 
rating of 270 kva. Two reactors are 









Scale of Volts 
—————— eS 
0 500 1,000 2,000 3,000 








10.8° 









Exg*Eac=Eac=2A00 volts Xap=-J5S0ohms = I,=1p* = 27.8 amperes 


E,p=3,670 volts Xgp=+J100 ohms 1, =83.3 amperes 
Egp* 2870 volts Xcop *+J25 ohms 1, = 73.5 amperes 
Ecp= 1,383 volts 


1,=55.5 amperes 





required (although the article might 
imply a single reactor with a mid- 
tap). The reactor nearest the load 
must have an inductive reactance of 
25 ohms, will have a normal voltage 
of 1,383 volts with a normal current 
of 55.5 amp., or a rating of 76.9 kva. 
The reactor in series with the odd 
lead must have an inductive reactance 
of 100 ohms, will have a normal volt- 
age of 2,780 volts with a normal 
current of 27.8 amp., or a rating of 
77.3 kva. To avoid possible transient 
effects, reactors should probably be of 
the air core variety; both capacitors 
and reactors would be special. 

The attached vector diagram indi- 
cates the magnitude and phase rela- 
tionships of the various currents and 
voltages. 

Several general conclusions may be 
drawn concerning the proposed ar- 
rangement. These may be summa- 
rized as follows. 

The single-phase to three-phase 
transformation may be made as indi- 
cated, for example, correcting a 
single-phase, 50 percent power factor 
load to a balanced three-phase, 86.6 
percent power factor (lagging) load 
at a cost of about $20 per load kva. 

Since the scheme is similar to a 
shunt capacitor rather than a series 
capacitor scheme it is unsuitable for 
varying load applications, such as 
flash type welders or single-phase arc 
furnaces, where the load variations 
are the principle cause of flicker. 

If the load is switched off, the cur- 
rent flowing through the reactors and 
capacitor will remain substantially 
constant (with minor changes due to 
system regulation) and the line cur- 
rents will then be severely unbalanced. 
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VECTOR DIAGRAM for transformation of single-phase load of 100 kw., 200 kva., 50 
percent power-factor to three-phase balanced load of 100 kw., 115 kva., 86.6 percent 
power factor. (Top) Basic scheme (“Electrical World,’ September 5, 1942, page 62) 
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On an incremental basis, the cha, 
in voltage on the loaded phase y 
the load is switched on or of} will 
just the same as if no correc 
equipment were present. The schen 
therefore, does not provide imnpro 
ment for flicker situations unless yy 
tipole switching is used. 

‘If a three-phase capacitor bank ; 
added to bring the power factor , 
the phase-transformed load to yj 
instead of 86.6 percent, the to 
capacitors required will be 328 ky 
(plus the same reactors), compared 
with only 173 kva. of capacit 
which could be connected in serie 
with the 200-kva., single-phase |p 
to provide unity power factor oper 
tion, single phase. The relative cog, 
are about $25 per kva. and $8 pe 
kva. of single-phase load, respe 
tively. However, the phase-balancis 
scheme would have the advantage i 
this case of reducing voltage vari 
tion due to the in-phase component 
of load current acting on the supp 
circuit resistance to one-half of the 
value which would be encountered 
with the single-phase load corrected 
with Series capacitors to unity pow 
factor. 


Burning 
Sawmill Waste 


By FRANK H. BOOTHBY 
Chief Operator 


Portland General Electric Company 

Station L steam plant of the Port- 
land General Electric Company, Port: 
land, Ore., is rated at 77,000 kw. 
the largest plant in the world burning 
sawmill waste. Sawmills run the slab 
and waste wood through a grinder 
called a hog and the fuel comes out 
looking very much like coarse chips 
and is known as sawdust or hogged 
fuel. Part of this fuel is furnished 
by a near-by sawmill and some is 
brought in on river barges from other 
localities and unloaded at our dock 
by means of a hoist equipped with 
a specially designed 200 cu.ft. bucket 
which will unload about 10,000 cu.ft. 
per hour. 

The fuel is dumped into a hopper 
and carried by thirteen conveyors, 
all operated from one control station, 
into the boiler room or out onto the 
storage pile, depending on operating 
conditions. It is piled or taken of 
the pile by means of cable-drawn 
rakes operated by electric donkeys, 
which rake the fuel into or away ‘rom 
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‘indispensable’ — 
says Indianapolis Power and Light Company 


@ Many reports of the capabilities and advantages of Marmon- 
Herrington All-Wheel-Drive converted Ford trucks have come from mili- 
tary operations overseas. With Montgomery's British Eighth Army in 
Africa, in Australia, New Zealand and the Solomons, and in other vital 
areas, the superior tractive power of all wheels driving has been of tre- 
mendous value, 

Here, at home, too, these vehicles, with their ability to operate through 
deep mud, sand and brush are equally appreciated. The unit shown has 
saved thousands of man hours for the war effort in digging over 10,000 pole 
holes in less than four years. . . . Take best care of the Marmon-Herringtons 
you have, and let War Bond purchases speed the day when you can buy more. 


RMON-HERRINGTON 





the conveyors. The fuel is stored in 
a pile sometimes as high as 135 ft., 
covering 13 acres and containing 
about 13,000,000 cu.ft. of fuel, 
which is sufficient to make about 
48,000,000 kw.-hr. 

Moisture content of this fuel as it 
comes from the mill is about 45 per- 
cent, which later increases to near 
55 percent as the fuel is piled outside 
and exposed to the weather. It burns 
very rapidly under forced and in- 
duced draft and when a boiler has 
been properly banked it can be pulled 
up to full load almost instantly. 
Boilers are equipped with water- 
cooled grates and very little slag is 
formed with clean fuel. Under 
forced draft some partly burned fuel 
would be carried up the stack and 
these cinders are removed from the 
flue gases by means of cinder elimi- 
nators and rotary filters and put back 
into the fires. The boilers operate 
on 425 Ib. steam pressure; some are 
equipped to burn fuel oil as the sup- 
ply of hogged fuel is not sufficient to 
operate the plant throughout the year. 


Breaker Contacts 
Plated in Place 


By A. C. ZEESE 


Consolidated Edison Company of 
New York, Inc. 


Studies have been made to deter- 
mine the possibilities of silver plat- 
ing the 10,000 air circuit breakers 
on the d.c. system of the Consolidated 
Edison Company of New York, Inc. 
They differ in manufacture, size and 
design, but all have laminated copper 
brushes. Certain breakers have lami- 
nated copper brushes so designed 
that the first lamination to strike the 
fixed contacts moves at least 2 in. 
after first striking the contact before 
coming to rest when the breaker is 
completely closed. The last lamina- 
tion to strike the fixed contacts moves 
approximately 4 in. Other breakers 
are so designed that the laminations 
hardly move as the breaker is closed. 
These variations depend on the angle 
at which the brush is cut and the pres- 
sure applied. 

Cost of removing a 20,000-amp. 
circuit breaker weighing over a ton 
to a shop was prohibitive and in most 
cases it was impossible to remove the 
brush arms and fixed contacts with- 
out taking the breaker down com- 
pletely. The cost of maintenance of 
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1,000-amp. circuit breakers was so 
low that the additional expense of 
removing them and delivering them 
to a shop to be silver plated was en- 
tirely out of proportion to the main- 
tenance cost of the breaker. It was 
therefore decided that the silver plat- 
ing would have to be done on the job 
without dismantling the breaker. 
None of the commercial “brush” 
methods could be used in the con- 
fined space between the copper-lami- 
nated brush and the fixed contacts. 
Also, the silver solution would fall 
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GRID (2 in. square) of No. 10 silver wire 
as anode set flush in recessed piece of 
Lucite (242 x 3 in., thickness % to 1 in.). 
Hollow round Lucite handle tapped for 
¥e-in. threaded Lucite plug. Photographic 
sponge (242 x 3% in.) placed over grid to 
retain electrolyte 


off the tool onto the various parts of 
the breaker. 

The brush method of silver plat- 
ing was studied and a new device 
(shown) developed small enough to 
get into the small spaces. 

The Lucite plug was used to force 
the commercial silver solution into 
the cavity and onto the sponge. When 
the sponge became saturated with sil- 
ver solution the tool was ready to use. 
A positive d.c. supply was attached to 
the silver anode through a variable 
resistance and the copper to be plated 
was grounded. A current of approxi- 
mately 1 amp. gave the best results. 
The device was continually moved 
over a small space. As the sponge 
became dry more silver solution was 
forced on to the sponge, keeping it 
saturated at all. times. 
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Chemical preparations for cleaning 
the copper are satisfactory if use 
where the chemical cleaning actioy 
can be neutralized or washed off with 
a liberal amount of water. Realizing. 
however, the difficulties in chemical 
cleaning of copper on circuit breakers 
mounted in substations, it was de. 
cided to use an abrasive. For cireujt 
breaker work the use of No. 00 emery 
paper to clean off the copper oxides 
was found satisfactory. Only a small 
surface of the breaker was cleaned 
before plating because copper ex. 
posed to the air oxidizes quickly, 


Silver Deposit 


The device will deposit approxi- 
mately 0.001 in. of silver on a flat 
surface 3 in. square in 20 minutes; 
0.0005 is sufficient for normal circuit 
breaker use. If the circuit breaker 
has a stiff brush 0.00025 in. is satis. 
factory; if a soft brush is used, ap- 
proximately (0.00010 in. is suitable. 
The silver plate will last longer on 
brushes under slight pressure than 
the silver plate on brushes under 
heavy pressure. No effort should be 
made to form a solid mass of silver 
over the brush surface. 

The thickness of silver plate sug: 
gested will permit approximately 250 
operations of the circuit breaker be- 
fore noticeable wear is apparent. 
The number of operations of the cir. 
cuit breakers on the Consolidated 
Edison system varies from two oper: 
ations per year to 400 operations per 
year; average is probably no more 3 
than 25 times per year. 

About 300 circuit breakers have 
been silver plated. A group of six 
teen 20,000-amp. circuit breakers lo- 
cated in a d.c. substation that had 
been giving us trouble due to exces: 
sive heating were silver plated in De- 
cember, 1941. After silver plating 
these circuit breakers have carried 
heavy loads without excessive heat: 
ing. At another substation a group 
of eight 20,000-amp. circuit breakers 
indicate a slight rise in the contact 
resistance across the fixed contacts of 
these breakers during the first three 
months and then a fairly constant 
contact resistance during the last 
nine months. 

Our experience has shown that air 
circuit breakers with laminated brush 
construction can be successfully si‘ver 
plated in the field, that excessive heat- 
ing due to high contact resistance cal 
be overcome and that maintenance 
costs can be reduced. 
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= WILL NOT AFFECT This Monitor 


ated ITS PERFORMANCE 


es My Incarperated Sa. the: wtsiy: festures 48. the COMPENSATED OVERLOAD RELAY 


Thermaload V is the exclusive Monitor Com- 
ae pensated Overload Relay, It assures perfect os oi 
leided  Shatelion, dian ues ecole GIVES YOU ‘‘TAMPER-PROOF’’ MOTOR PROTECTION 
ave protection, regardless of installation char- 
s1X- acteristics and ambient temperatures. 





Built into the Thermaload V Solenoid Starter, the Monitor 
overload relay gives you a further safeguard for your almost 


Whether your motors ’ operate In boiler irreplaceable motors—the reset button cannot be blocked in 
ad ben heat w sub-zero cold—the trip always by operators who are inclined to exceed the “safety-factor” 

occurs within the same time at a given it Saeco dave of apeaded-ug production. 
Je- percentage of overload. 

The reset button must be pushed 
ng i d then released before contact 
OTHER FEATURES: on 

ed is made. “Blocking the overload” 
it: Vertical, Straight-Line Design; Dou ble- is thus prevented! 

Break, Silver Contacts; Easily Interchange- . : : 
. able Coils; Resilient, Shock-Proof Mounting. Ingenious? Yes - + + but typical of 
. E Monitor design . .. to give you 
ct i the utmost in motor protection. 


if Specify the Thermaload V for orig- 
e ; inal equipment and replacement. 


Write manufacturer or your Moni- 
t tor field engineer for technical 
data and installation details. 


TheMonitorControllerCompany 


GAY, LOMBARD & FREDERICK STS. BALTIMORE, MARYLAND 
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TIREX - rubber sheathed - cables | 
were designed for hard, rough | 
work. They still have remarkable — 
wearing qualities and abrasion re- j 
sistance and can be depended upon 
for continuous, dependable per- 
formance but, for the duration of 
the war, they meet restrictions 
governing the use of rubber, copper 
and other scarce materials. 


It is important, now more than ever before, 
to get maximum service from trailing cables 
upon which portable or mobile electrical 
equipment depends for current. New cables 
are hard to get and those already in service 
must be used until they are completely worn 
out. To this end we make four suggestions. 


I. As far as possible use the proper size and 
type of cable for the work to be done. 


2. Provide extra protection or change loca- 
tion where exposure is hazardous. 


3. Inspect cables frequently and regularly 
to discover conditions that may cause 
trouble. 


4. Make repairs promptly when needed. 
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WIRES and CABLES 








If you must have new cables 
for vital war work we shall be 
pleased to do anything we can, 
eonsistent with conservation 
restrictions, to help you get 
what you need. 
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loads 


ing bulk load the feeder is sectionalized by 
a circuit breaker on each side of the points 
where secondary substations with distribu- 
tion transformers (T) are connected. The 
two primary-feeder breakers (PB) and the 
sectionalizing breakers (SB1 and SB2) are 
ordinarily controlled by directional-over- 
current relays or by pilot-wire relays. Pilot- 
wire relaying is used where the number of 
secondary substations connected to the loop 
is such that selective timing cannot be ob- 
tained with directional-overcurrent relays. 

A fault on any section of the loop is 
cleared by the circuit breakers (PB or 
SB2 and SB1) at the ends of the faulty 
sections and service is not interrupted to 
any secondary substation. 

A fault in a secondary substation trans- 
former is cleared by the circuit breaker or 
fuse in its primary leads, or by tripping 
the two sectionalizing breakers (SB1 and 
SB2) when there is no breaker or fuse in 
the primary leads. In the latter case the 
loop can be closed after the disconnecting 
switch (DS) is opened. 

In Fig. lb one sectionalizing breaker is 
used with each secondary substation, thus 
reducing the number of breakers (by one- 
half) and investment in _ sectionalizing 
breakers and relaying. Except for primary- 
feeder faults, this system functions similar 
to the one in Fig. la. 





* Adapted from advance pages of forthcoming 
supplement to ''Electric Transmission and Distribu- 
tion Reference Book."' 


Loop-type of distribution system is used where con- 
tinuity of service is of considerable importance; it pro- 
vides good voltage conditions and two-way feed to the 
distribution transformers or secondary substations. 
Each end of the loop-primary feeder (LP) is con- 
nected to the distribution substation low-voltage bus 


(DB) through a primary-feeder breaker (PB). Loop- 


FIG. 1—Loop-type distribution system for 
supplying bulk industrial and commercial 


In a most common system (Fig. la) serv- 
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LOOP SYSTEMS AND THEIR ESSENTIALS * 


By JOHN S. PARSONS and H. G. BARNETT 
Industry Engineering Department, Westinghouse Electric & Manufacturing Company, East Pittsburgh, Pa. 
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primary feeder must have adequate capacity to carry 
entire connected loads when either end section is out 
of service, without excessive voltage drop in the feeder 
or overheating of the respective conductors. 

In the secondary substation the transformer (T) 
ordinarily supplies the low-voltage feeder (LV) with 
a utilization voltage of 600 volts or below. 


Po} 








































FIG. 2—Loop-primary feeder for supplying distributed loads as in residential districts 


When a primary-feeder fault occurs the 
two breakers at the ends of the faulty sec- 
tion open as in the previous arrangement. 
In this case, however, the secondary sub- 
station associated with the faulty section 
is de-energized. Service to the de-energized 
substation cannot be restored until the 
fault has been located and repairs made. 

An exception is a fault in the left feeder 
section just beyond the distribution sub- 
station bus which does not interrupt service 
to any of the secondary substations. Breaker 
SB could be omitted at connection AA, 
but then the substation is de-energized at 
the time of a fault in this section, 

In a common system for supplying dis- 
tributed loads as shown in Fig. 2, the main 
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feeder is automatically sectionalized near 
its midpoint by a sectionalizing breaker 
(SB) controlled by overcurrent relays. This 
breaker could be replaced by fuses at some 
sacrifice in the speed of restoring service. 
More than one breaker could be used in 
the main loop with directional overcurrent 
or pilot-wire relaying to reduce extent of 
outage when a main feeder fault occurs. 
Manually operated sectionalizing switches 
(SS) are used at points on the main 
feeder to reduce the area that must remain 
without service, until repairs are made, 
when a fault occurs on the main feeder. 
Faults on subfeeders and laterals are 
cleared by their associated primary fuses 
which are used for economic reasons. 
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Gas-Filled Cable 
Pothead Compoundless 


By J. H. NICHOLAS 


Laboratory Engineer 

G&W Electric Specialty Company, Chicago 

Co-ordination of internal and ex- 
ternal dielectric strengths so that 
flashovers would occur over the out- 
side of the pothead has been achieved 
in a gas-filled pothead using an in- 
sulated stress relief cone that is ex- 
ternally shielded and co-ordinated 
with a properly shaped porcelain in- 
sulator. Investigation covered single- 
conductor potheads for gas-filled 
cables in the voltage range up to 46 
kv., maximum. When the new design 
principles are incorporated in com- 
pound and oil-filled potheads a 
marked improvement results in di- 
electric strength and reliability. 

Greatest electrical stress of a cable 
is usually at the termination of the 
cable sheath or shielding tape inside 
the pothead. General practice has been 
to reinforce the cable insulation at 
the end of the sheath or shielding tape 
by building up a stress relief cone of 
varnished cambric tape and copper 
tinsel braid, which increases the di- 
electric strength of the cable radially 
at this point, but does not materially 
increase the dielectric strength longi- 
tudinally along the cable insulation. 

Accompanying illustrations of 60- 
cycle corona tests (Fig. ] ab) show 
a cable with the usual design of stress 
relief cone and with air as the sur- 
rounding dielectric. Corona stream- 
ers hug the surface of the cable in- 
sulation because the cable insulation 


a 
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has a higher specific inductive capac- 
ity, S.1.C.. and a higher dielectric 
strength than air or nitrogen at low 
pressures; the air ionizes because it 
is over-stressed. 

One method of partially suppress- 
ing the surface ionization is to im- 
bed the stress relief cone metal shield- 
ing in a solid dielectric of greater 
S.LC. and dielectric strength than 
gases at low pressure—so that more 
of the electrostatic flux will be within 
the solid dielectric. 

With the stress relief cone modified 
by a } in. thick wrapping of varnished 
cambric tape over all, the percentage 
increase in 60-cycle flashover value 
(Fig. 1 cd) was 40 percent. 

To obtain the desired results by 
means of the modified stress relief 
cone alone would require a pothead 


FIG. 2—External 
shield in new pot- 
head design diverts 
some of electrostatic 
flux (dotted lines) 
from the internal 
stress relief cone to 
external shield 


FIG. 1 — Corona 
streamers on a cable 
with the conventional 
form of stress relief 
cone start at 15 kv. 
and spread toward 
conductor terminal 
(a) 75 kv., (b) 85 kv. 
With modified stress 
relief cone, corona 
starts at 100 kv., (c) 
110 kv. and (d) 120 
kv. 
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_or dielectric stress at the end of the 











of much greater size than the standard 
compound- or oil-filled design. Hay. 
ing arbitrarily limited the size o{ the 
gas-filled pothead to the approxirnate 
dimensions of the compound or {illed 
type, an additional means of increas. 
ing the internal dielectric strengih jn 
the axial direction was necessary. |} 
was found that the flux concentration 


stress relief cone metal shielding can 
be reduced by providing an external 
shield so incorporated into the pot. 
head design that some of the electro. 
static flux will be diverted from the 
internal stress relief cone to the ex. 
ternal shield. 


the 

Shielding . 
on a 
The external shielding is in the os 
form of a conductive glaze fired on PEX. 
the porcelain extending from the ; 
curved under surface of the bottom ondit 


petticoat down to the tapered end of 
the porcelain, which is solder-sealed 
to the spun copper wiping sleeve. The 
upper end of the external shielding is Those 
a considerable distance above the end er 
of the internal shielding cone. 
Capacitance between the external 
shield to the cable conductor (the por- 
celain, the air or gas and the cable 
insulations being the dielectric me- 
diums) is great enough to allow a 
considerable amount of the electro- 
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static flux to be diverted from the in- durabl 
ternal stress relief cone shielding to 

the external shielding. This results in PEXIC 
reducing the dielectric flux concentra- 

tion at the end of the internal shield- PEX 
ing and effects a considerable increase powe' 
in the internal dielectric strength in bieis 
the axial direction along the cable in- ee 
sulation. cE 


Test on the cable unit with modified a 
stress relief cone and incased in an 
extra long porcelain tube with ex- 
ternal shielding gave 60-cycle flash- 
over approximately 60 percent greater 
than that of the cable unit without the 
porcelain tube. 

Potheads in ratings from 15 kv. to 
46 kv. were'tested for impulse strength 
at pressures from 0 to 40 psi. and to 
over-voltage surges up to 200 percent 
of the critical flashover values. All 
flashovers, impulse and 60 cycle, oc- 
curred on the outside of the porcelain 
insulators. For a given size of cable 
the gas-filled pothead can use a 
smaller bore porcelain than a com- 
pound-filled pothead; because less 
clearance is required, as no com- 
pound is used, the necessity of semi- 


und 
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they can pass inspec- 

ion and a hydrostatic test, 
» MBPEXIOR will “‘peg”’ that 
1 (mondition for more years 


good performance. 


Those boilers nearing the end of their 
le... those boilers already on the in- 
ive list —there’s an excellent chance 
u can get more years of work out of 
em by APEXIORIZING. 


Any boiler that can withstand the re- 
ired hydrostatic pressure is good 
ir plenty of hard service — if the test 
ength of the metal is maintained by 
durable coating of APEXIOR. 


PEXIOR PREVENTS CORROSION 
FOR 2-3 YEARS 


PEXIOR is brush-applied, by hand 
power-coater. It fills in the metal pores 
d joints and forms an impenetrable 
rier against water. There is less ad- 
rent scale, so scale removal is made 
sy (with a wire brush). . . and less 
en required. 


undreds of operators have used 
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RECOMMENDED BY ALL U. S. 





APEXIOR for years as an economical 
means of boiler maintenance. Hundreds 
more have recently adopted APEXIOR 
as a guarantee of longer life for metal 
that cannot be replaced. 


An APEXIOR coating will last 2 or 3 
years, often longer. It is easily renewed. 
Save your boiler metal from wear and 
damage that cannot be measured in 
dollars. APEXIORIZE— and keep boiler 
metal young. 


Easy to Apply — Easy to Maintain — 
Bulletin 1290 Gives Facts on a Paint that 
Gives Metal New Life. 





A PEACETIME PLUS ---A WARTIME MUST 


— a ee 


Thee DAMPNEY COMPANY J 


of America 


} 
| 
| 


protective coatings for | 


SEMICON S BOILERS, LOCOMOTIVES AND STEAMSHIPS 
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AND CANADIAN BOILER INSURANCE COMPANIES 


ow to Get More Life 
rom Worn-out Boilers 


ENGINEERING SALES 
REPRESENTATIVES 
Pittsburgh, Cincinnati, New Orleans, San Fran- 
cisco, Los Angeles, Portland, Seattle, Phoenix, 
Denver, Salt Lake City, Dallas, Houston, Van- 
couver, B. C., Montreal, P. Q., Havana, Cuba, 
Honolulu, T. H., Marine Dept., 114 Liberty St., 
New York, N. Y. 


Users like these have applied 
APEXIOR for. years. 
APEXIOR will help YOU get 
more service from 
irreplaceable equipment. 


U. S. Coast Guard 
Westinghouse Elec. & Mfg. Co. 
Illinois Central Railroad Co. 
Standard Oil Co. of N. J. 
Bethlehem Steel Co. 
Boston Edison Co. 


Brooklyn Edison Co. 


Carnegie-Illinois Steel Co. 
Pacific Gas & Electric Co. 
U. S. Navy Department 
U.S. War Department 
Sun Shipbuilding & Dry Dock Co. 





n Office: MYDE PARK + BOSTON + MASS. «© Branch Offices: ATLANTA + CHICAGO + NEW YORK - DETROIT - PHMADELPHIA 
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stop joints is eliminated. The design 
principles as developed can be ap- 
plied to multiple-conductor, gas-filled 
cable potheads for direct attachment 
to equipment such as transformers 
and switchgear. 


Maintenance Guide for 
Electrical Controls* 


Purpose of maintenance is to pre- 
vent the occurrence of trouble in 
electric equipment. This is best ac- 
complished by preparing a regular 
maintenance schedule, covering all 
equipment and following it closely. 
The following paragraphs from a re- 
port of the maintenance committee of 
the International Association of Elec- 
trical Inspectors provides a general 
guide for the maintenance of electri- 
cal control equipment: 


Keep Equipment Clean 


In dusty locations, clean and blow 
out all starting switches, compensat- 
ors, controllers and air circuit break- 
ers at least weekly. Do not allow dust 
or dirt to accumulate on high-voltage 
bushings or terminals. Do not per- 
mit an accumulation of dirt, oil, 
grease or water on the operating parts 
of control equipment. In damp or 
corrosive atmospheres, paint control 
parts quarterly or semi-annually. In 
clean locations semi-annual cleanings 
will suffice. 


Check Mechanical Conditions 


The mechanical condition of all 
control equipment should be checked 
weekly if subject to vibration or 
monthly otherwise. Tighten all nuts 
and screws, examine electrical and 
mechanical connections on_ both 
panels and resistors. Check condition 
of “pigtail” connections closely— 
especially in corrosive atmosphere. 
Replace any damaged or worn parts, 
and inspect condition of magnet con- 
tact surfaces. See that control mech- 
anism operates freely and oil or 
grease if necessary. Do not lubricate 
contact surfaces! Check operation 
of mechanical or electrical interlock 
devices. 


Maintain Contacts 


Control equipment subject to 
severe operating conditions should 





*This is the second of a-series of three articles 
based on the March, 1943, report of the 1.A.E.!. 
maintenance committee. 
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have contacts inspected weekly. A 
monthly check is sufficient for aver- 
age operating conditions. Adjust, 
file clean, or renew contactor tips if 
badly worn or burned. (Ordinary 
roughening of contact tips due to 
arcing need not be serviced but large 
projections should be removed with 
a file. If there is evidence of over- 
heating, oxide surface should be re- 
moved by a few strokes with a file.) 
Examine closely for any high-resist- 
ance joints in contactor circuit. (A 
new combination a.c./d.c. millovolt- 
meter is available for checking re- 
sistance of bolted joints and contact 
surfaces.) Do not lubricate contact 
surfaces. 


Check Oil Condition 


Make semi-annual inspection of oil 
level and condition in starting com- 
pensators, oil switches and circuit 
breakers. Replace leakage and evapo- 
ration loss; replace oil if dirty or 
gummy. (In dirty or damp locations, 
inspect oil level and condition quar- 
terly or monthly according to severity 
of conditions.) 


‘Test Overlocd Devices 


Circuit breaker tripping points 
should be checked monthly. Replace 
dashpot oil if thick and gummy. Keep 
orifices in plunger clear. Keep 
leather bellows soft and pliable with 
neatsfoot oil. Be sure that heater 
coils for thermal overload relays are 
the correct size. Check overload relay 
settings every six months. 


Meter Tests Check 
Transformer Loadings 


One source of information on load- 
ings of large transformers serving 
industrial and other heavy loads is 
the record of routine meter tests. The 
meter test form usually includes a 
space where the load at the time of 
the test is entered. Often that load en- 
try is filed directly in the meter de- 
partment archives. 

However, this is not always the 
case. In one electric utility the meter 
test. load figure goes direct to the 
operating department. There it is 
compared with the record of the 
trarisformer installation to see if it 
indicates under- or over-load. It is 
checked against readings of trans- 
former temperatures and records of 





thermal demand meters if these exig 
for the particular case. If they do not, 
the meter test load figure may indj. 
cate that such checks should be made 
on loading. 

By these various records it is pos. 
sible to build up and maintain two 
lists, one of overloaded transformers 
and one of underloaded, as is done by 
one operating department head. By 
consulting these lists he can ascertain 
in a few minutes where transformey 
are becoming dangerously overloaded 
and where to find underloaded ones 
to replace them. 


Series Capacitors— 
Where Place? How Big? 


Theory of Operation*—II 


By S. LUBIN 
Engineer, REA Technical Standards Division 


A capacitor placed in series with 
the line introduces a negative reac. 
tance which compensates partially or 
wholly for the inductive (positive) re. 
actance of the line. The product of 
load current and the reactance of the 
line results in a voltage drop which 
increases as the power factor of the 
load decreases (lagging) and the se. 
ries capacitor will thus automatically 
compensate for this drop. During 
conditions of leading power factor 
the series capacitor will “buck” the 
voltage rise caused by the leading 
current flowing through the line re- 
actance. The size of the capacitor 
can be chosen so that its reactance 
exactly equals the inductive reactance 
of the line, thereby producing ap- 
proximately the same effect as though 
the line contained resistance alone. 

If the: capacitor is chosen so that 
its reactance is greater than the re 
actance of the line between its loca 
tion and the power source, “over- 
compensation” of the line reactance 
occurs, thus balancing out not only 
the reactive drop or rise of the line 
between the source and the capacitor, 
but also all or part of the line resist: 
ance drop. In all cases variation o/ 
the power factor over the load curve 
must be taken into account to pre 
vent excessive voltage rise or drop 
at the capacitor location under cer 
tain combinations of load and powe! 
factor. 





*Second in a series of nine articles which be 
gan in the April 17 issue of "Electrical World. 
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» $e: Why Rockbestos Permanent Insulation | 
all e e i 
ne Provides Dependable Wire Performance | 
ctor Rockbestos A.V.C. Power Cable above and similarly insulated Motor Lead 
the Cable (Underwriters’ and Nat. Elec. Code, Type AVA) has a maximum operat- | 
ing temperature rating of 110° C. (230° F.) ant ah permanently insulated con- | 


struction. 


| 

1 A tough, rugged asbestos braid, resistant to heat, flame, moisture, oil, | 

grease and corrosive fumes. 
| 


2 Outer felted asbestos wall which serves as a heat-barrier against high 
ambient temperatures. 


3 Lubricated varnished cambric for high dielectric strength and added 
One of the surest and simplest ways to moisture resistance, protected from heat and flame by two felted asbestos 
walls. 


eliminate wire failures in circuits that run 





4 Felted asbestos insulation that withstands conductor-heating overloads 





tat MM around boilers, soaking pits, furnaces, lehrs, and won't burn even when exposed to copper-melting arcs. 

ré M@kilns, and other high temperature locations 5 The conductor is perfectly and permanently centered in helically applied 

‘& Bis to wire with permanently insulated Rock- insulation. 

Al bestos A.V.C. ; One of 122 different wires and cables developed for severe operating conditions. 
Built to withstand severe operating con- 


ditions, Rockbestos A.V.C. won't crack, WON’T boke brittle, bloom, burn or rot — RESISTS moisture, oil, grease and fumes 





bake brittle, bloom, rot or swell. It resists 


» a beat, flame, moisture, oil, grease and corrosive fumes. classification and authorized preference rating. For full 
yf Protect your production against interruptions caused information, write nearest branch office, or: 
¢ I by wire failures with Rockbestos A.V.C. wire, cable and Rockbestos Products Corporation, 894 Nicoll St., New Haven, Conn. 


» BE cord 122 permanently insulated constructions areavailableto 
) MM fit practically every service requirement. Special construc- 
‘ ® tions can be manufactured to meet special applications. 
: When inquiring or ordering, please give end-use 


ROCKBESTOS A.V.C. 


e . e 
The Wire with Permanent Insulation 
NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, ST. LOUIS, LOS ANGELES, SAN FRANCISCO, SEATTLE, PORTLAND, ORE. 


FOR VICTORY—INVEST IN U.S. WAR BONDS 
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RELAY TESTING PRACTICE 
BY WISCONSIN UTILITIES 


A summary of practice compiled by Service Operations Committee 
of Wisconsin Utilities Association 


EXPLANATORY NOTES 


*All testing done by affiliated com- 
pany. 

(1) Includes’ plunger type 
shunt trips and series trips. 

(2) Reclosing. 

(3) Instantaneous ground relays. 

(4) Only where originally supplied 
before standardizing on test switches. 

(5) This is standard and we use Su- 
perior. 

(6) One set (new). 

(7) Superior. 

(8) Only when relay gets out of 
order. 

(9) When possible. _ 

(10) In general this is not necessary— 
one relay is tested at a time. 

(11) Not where relay test switches 
are provided. In other places switches 
are blocked or taken out of service. 

(12) In cases where they are avail- 
able. 

(13) Engineering Department. 

(14) Protection Superintendent. 

(15) Unless substation engineer does 
it in his stead. 

(16) Installer of new equipment. 

(17) Construction foreman. 

(18) Plus part time assistance. 

(19) Except what help he may request 
from the district personnel. 

(20) A small inclosed truck. 

(21) Head station tester. 

(22) Substation engineer. 

(23) Electrical Engineering 
ment, 

(24) Meter Shop Foreman. 

(25) Timer — loading device. Am- 
meter leads and tools. 

(26) Loading transformers, synchron- 
ous timer, multi-range ammeter, d.c. 
voltmeter, tools and leads. 

(27) Multi-range ammeters, voltmeter, 
phase shifter, “Variac” regulating trans- 
former, synchronous timer, load BX, 
and high current regulating transformer. 
The test set is of our own design and 
manufacture. 

(28) Our main -testing equipment 
consists of carrying case containing a 
synchronous timer, a triple scale am- 
meter, a quadruple scale voltmeter, a 
slide-wire rheostat with vernier adjust- 
ment, a C.T. for higher currents, and 
the necessary knife blade switches, ter- 
minal studs, ete. A resistance load box 
is used with the testing case for pro- 
viding necessary loading currents. In 
addition tester carries portable ammeters 
(0-0.25 amp.), (0-25 amp.), (0-5-10 amp.), 


relays, 


Depart- 












Item 
A 
I. Number of relays in service (approx.): 
(a) Overcurrent, instantaneous............. 890 
(b) Overcurrent, induction. ............... 1,644 
(c) Directional, indurtion................. 474 
(d) Differential, transformers.............. 213 
(e) Diferential, generators................ 48 
(f) Differential, lines. ................... 36 
(g) Distance. reactances or impedance... .. | 3 
Ep RR NO. cc ic acwhako Web wotes teecas 173 
IL, Tests: 
(a) How frequently are routine relay tests 
made on following equipment (months): 
1. Transmission lines, 132 kv......... 6 
2. Transmission linrs, 66 to 26.4 kv... 6 
3. Transmission lines, 13.2 to 6.6 kv... 6 
4. Distribution equipment, 6.6 kv. or 
EA cck cede senk Bonisevaes 6 
GB. Gomer. sos Sian lve vececeees 6 
6. Transformers......... pela Shes Rei 6 
7. Other equipment..............0-- 12-24 
(b) What type of test facilities are provided? 
T, "Feet ROR i cacde nen cavaveiskae yes 
BS. TARDE eo ivekaeiiacacstes yes 
3. Draw out type relays............. none 
(c) Are the following items inspected during 
routine tests? 
i, CUE. ncaa b ekbse eden iakeos yes 
Re: DUNO sin eb anon ceabeeiesucnes yes 
Be MORO ek ssc cNkceetd ce ceueicetes yes 
(d) Is protected equipment taken out of 
service during routine tests?............ (*) 
(e) Are spare relays used during routine 
WOE us ceudiws ctasteastucareusessess (12) 
(f) Are relay connections checked by the 
relay tester when new equipment is 
QIAGO 10 PUPWINET wins ss o.ciaia dikecn cd eect yes 
Pe ae Der RR oS co las bcaedsaes 
Ill. Records: Are records of each test kept on 
OE on cin 55k GARD ema Oak CNEES TReeRT ae yes 
IV. Personnel and Equipment: 
(a) Number of relay testers employed. ..... 1 (18) 
(b) Are testers provided with helpers....... no 
(c) Are testers provided with cars......... yes 
(d) Who supervises relay testing........... (2!) 
(e) Describe equipment earried by testers...| (25) 














B Cc D G* iq 

nas 

64 88 0 3 ) 

192 729 687 23 | mM 

72 | 106 154 0] w 

15 4 12 0] 

0 84 30 Oo; n 

0 7 55 0 0 

0 117 117 0} 6 

0 92 427 (1) 149). 

| 

5 ae 6 6 Rone} 12 

12 6 6 24 HH] 

12 6 12 24 12 

12 6 12-24 24 12 

none 6 6 4) «12 

12 6 6 24 12 

Fink 6 12-24 24 12 

yes aces (4) yes |... 
yes yes (5) none | yes(’) 


none none none 





yes yes yes yes yes yes yes 
yes yes yes yes yes () | yes 
yes no yes yes yes () | yes 


(%) (#8) () - Jr yes (*) (%) | no 


no no no no no no | no 
no no yes no yes yes | no 
(38) (14) (35) (1) seus sea ee 
yes yes yes no sees | yes | yes 
1 1 1 0 2 2 i 
no no no (19) at times | yes 1 
yes yes yes (®) gi yes yes | yes 
(18) (14) (2) keen (3) (3) | 
(8) (7) (*) eben (*) * | 





(0-150-300) voltmeter, a phase-angle 
meter, current transformers for providing 
large currents thru back-up method, small 
megger, a combination ohmmeter, am- 
meter, voltmeter for a.c. and d.c., neces- 
sary repair parts, tools, safety appliances 
(gloves, blankets, sleeves, etc.), and 
many other items too numerous to men- 
tion. 

(29) Tools, parts, jewels and bearings, 


load box, slide wire rheostat, ammeter, 
voltmeter, cycle-counter. 

(30) Cycle counter (West.), 1 (5-10 
amp.) ammeter, 1 (15-30 amp.) ammeter, 
set of cords and resistors to get current 
up to 60 amp. Ordinary meter teste«’s 
tools. 

(31) Special relay test table, loading 
equipment, cycle counter, phase metr, 
wattmeter, voltmeter, ammeter. 
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When you reach home from work tonight, But there is one thing you can do, 
Two such as these, may greet your sight. For them, for self, and Country, too— 

Still, maybe yours are older now, That is, Buy Bonds—to put away 
And prints of time may mark her brow. For what may be their rainy day. 

Which e’er it is, you still would give Buy Bonds, for those nice things you’ve planned— 
Your very life that they might live. Buy Bonds, and you'll be feeling grand! 

And need we now enumerate Buy Bonds, for those who'll greet your sight, 


Those unknown trials that may await? When you reach home from work tonight. 


Buy Bonds, for those who fight YOUR fight! 


HOSKINS MANUFACTURING COMPANY 
DETROIT, MICHIGAN 
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OSMOPLASTIC 


PROTECTS YOUR POLES FROM 
GROUNDLINE DECAY 


Dig earth from around pole to a depth of 
about 14 inches from groundline. Then re- 
move loose decayed wood in the treatable zone. 





Wrap Osmose bandage around treated 
area. This protects and retains the Osmo- 
plastic until the Osmosalts penetrate into pole. 


2 


Osmose Wood Preserving Company of America, Inc. 
1437 Bailey Avenue, Buffalo, N. Y. 


Please send me the new Osmoplastic Bulletin on groundline treat- 


| ing utility poles for extra years of service life. 
| | Name Aiigiininigenstgsastianibeaatel a 


Address eae ee ire 


City and State 
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Welding Simplifies 
Repair of Economi:, 


An emergency repair by arc 
ing of an economizer tube redyo 
22 hours the shutdown time of, 
pressure boiler in a plant of Cy, 
dated Gas, Electric Ligh § p, 
Company, Baltimore, Md.., acco 
to R. C. Fitzgerald, a welding , 
neer of the utility company, 
boiler shutdown was necessitate 
a faulty tube in an economize 
ment developing a leak. Forty 
the leak occurred at the end of 
economizer, where it was easily 
able for repair. 

Repair of the unit was mai 
chipping out the crack and 
with a mild electrode. Total timg 
this repair job did not exceed 





Apply OSMOPLASTIC by brushing or daub- 
ing on the cleaned surface from 6 inches 
above to 12 inches below the groundline level. 










ECONOMIZER TUBE has been ¢ 
out and is ready for welding 


hour, and the cost in man-hours 
approximately $2.30. 

The leak could have been we 
by another method. It would 
been necessary to cut off the « 
mizer at both the inspection an 
exit headers and weld blanks in! 
stud ends. This alternative ra ! 
would have eliminated the le: 
the margin of extra capacity i 
economizer would have been ret 
in addition to destroying an 
mizer unit. To cut and repair we 
stub ends at the headers would 
required the boiler to be shut’ 
an additional day. 

Comparison of costs of the t¥ 
pair methods follows: 

Cost of Welded Repar— 
cost, $2.30; shutdown cost of! 


{ 
‘ 
; 
' 


Back-fill the hole and the operation is com- 
pleted. The Osmoplastic protection adds 
many extra years service to standing poles. 


OSMOSE 


WOOD PRESERVING 
Me Laer Me 


BUFFALO, N. Y 








* Adapted from paper submitted in con 
award by the James F. Lincoln Arc 
Foundation. 
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{ SEYLER MANUFACTURING COMPANY 
{ BOX 7827, SHARPSBURG. P.O. PITTSBURGH, PA. 


Please send me your Catalog No 43. 





SAFETY MAN of “The Invisible Crew”’ 


MONG the members of the famous 
Bendix “Invisible Crew” is a 
device developed especially for the 
power plant. It is the “BENDIX- 
CORY” INTERLOCK .. . a simple, 
tamper-proof mechanism that safe- 
guards both men and equipment. 
By means of this rugged, precision- 
built interlocking device you can pre- 
vent access to any dangerous place. 


The “BENDIX-CORY” INTERLOCK 
is a member of “The Invisible 
Crew‘’— precision equipment which 
25 Bendix plants Coast to Coast are 
speeding to world battle fronts, 


BENDIX MARINE DIVISION . one Hanson Place, Brooklyn, New York 


ELECTRICAL WORLD @ 


$0 (1490) 





Bus and oil circuit breaker tank com- 
partments, cell structures housing 
high tension conductors, and other 
dangerous equipment become com- 
pletely inaccessible ... until all danger 
has been removed. 

This system of proved protection 
can be employed both inside and out- 
side your plant. Write today for full 
information. Address: 

















for 38 
$830.30. 

Cost of Alternative Method |, 
mated on the basis of experience 
similar jobs in the past) —Labor ¢ 
$18.40; shutdown cost of boiler 
60 hours, $1,386; replacement yj 
economizer unit, $295; total 
$1,699.40. 


hours, $828; total , 


Magnetic Heat 
Neutralized 


BY C. O. VON DANNENBERG 
Brooklyn, New York 

There appeared in the ELectR 
WorLp issue of March 20, 1943, 
article concerning the “Effect of ¥ 
netic Heating on Cables.” The write 
some years ago experienced a sj 
tion where mitigating steps were take 
to prevent injurious effects of a sim 
lar nature which may be of gener 
interest. 

It was necessary to carry for som 
distance three 500,000-cir.mil sing 
conductor cables supported by clamp 
with split porcelain bushings; thes 
were of the conventional type wit 
malleable iron base and clamp anf 
iron bolts. Since the current was ac 
60 cycles and exceeded 300 amp 
considerable local heating occurred a 
each clamp. Since non-ferrous bolt 
or clamps were not available and 
breaking the magnetic loop was nol 
feasible, the expedient of placing : 
short-circuited insulated copper loop 
around each clamp was adopted, and 
it solved the situation. Each loop con- 
sisted of a piece of 3\5-in. thick cop- 
per, 4 in. wide, bent to fit the clamp. 
soldered at the end and dipped in in: 
sulating paint. So far as could be 
judged there was no appreciable in- 
ductive effect after the loops had been 
added. While the foregoing is not 4 
recommended practice, it is one “way 
out” when the necessity arises. 

A similar application was neces 
sary when three high-voltage single- 
conductor cables had to be carried in 
separate steel conduits for a distance 
exceeding one-fourth mile. In_ this 
instance another insulated conductor 
was pulled in at the time the main 
conductor was installed in each duct: 
the ends of the three extra conductors 
were connected together at both end: 
of the run. The effect was essentially 
the same as occurs in a current trans- 
former with short-circuited secondar) 
and in the application referred to the 
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for the Bridge-of-Ships 


Spanning the oceans between production and fighting fronts are 
mighty flotillas of Liberty Ships... the floating bridges for men and 
munitions...now mass produced on a scale formerly believed impossible. 


; 
| 
f 


a . ; More than one-third of these vessels are powered with dependable 
‘ad Hendy steam engines ... the same type of Hendy power plants that 
Ch carried Yanks to France in 1918. Today, however, the Iron Men of 
Hendy turn out as many engines in 11 days as they built in two 

years of World War I. 


THE IRON MEN If Joshua Hendy could see what has been accomplished since 
of HENDY... 14 1856... how the Hendy nameplate has become the distinguishing 
mark of dependable POWER. . .. if he could look over the shoulders 
of Hendy engineers and see their plans for the future . . . he would 
take justifiable pride in his vision that POWER wins wars and in- 


... now, for the first time 
in history, build marine 
steam engines by mass 
production, assembly line sures peace, 


methods These engines 


stand two-and- one-half Ga 
ssc: || JOSHUA HENDY IRON WORKS 
274,000 pounds. amr aftice 
- 
ESTABLISHED 1856 


DIVISIONS: Crocker-Wheeler Electric Manufacturing Company; Pomona Pump Company 


MANUFACTURING PLANTS: SUNNYVALE, LONG BEACH, POMONA AND TORRANCE, CALIFORNIA; AMPERE, NEW JERSEY; ST. LOUIS, MISSOURI 
BRANCH OFFICES: NEW YORK, WASHINGTON, PHILADELPHIA, PITTSBURGH, CHICAGO, ST. LOUIS, SAN FRANCISCO, LOS ANGELES 
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Operation study sheets all too often record “poor light” as a 
major cause of poor quality production—of too many units that 
cannot pass inspection. This condition is particularly noticeable 
on night-shift work because— 

Most plants operating today were designed and built for 
peacetime, daylight working schedules. Wartime production de- 
mands night work; and /ighting based on daylight conditions is in- 
adequate to serve the needs of night workers. 

The answer to this problem is re-/ighting. You can quickly, 
easily, and with little expense increase the efficiency of your 
present lighting equipment by re-locating lamps to eliminate 
glare and shadow, increasing lamp wattages where necessary, or 
installing additional equipment to insure uniform lighting levels 
throughout your plant. A Silv-A-King lighting engineer can tell 
you exactly what is necessary. 

Silv-A-King has specialized in industrial lighting for 22 years. 
Silv-A-King quality equipment (fluorescent or incandescent) 
plus a Silv-A-King “engineered layout” makes an unbeatable 
combination. 


BRIGHT LIGHT REFLECTOR COMPANY, INC. 
1035 Metropolitan Avenue, Brooklyn, N.Y. 





Send for your copy of our 
16-page book: “Light Is An Essential 
Production Tool” 




























neutralization of the inductive effe, 
was quite complete; no appreciab}, 
heating of the conduit was noticeab|. 
Three three-conductor cables coyjj 
have been installed, one in each ¢oy, 
duit, but the availability of the single 
conductor cable made the method as 
followed desirable for an immediat 
result. 

A test was made, as an experiment 
to convince skeptics, by passitig 4 
current of some 50 amp. through 
pieces of conduit 18 in. long, one with 
and one without the shorts Circuited 
loop. In a relatively short period the 
conduit without the short-circuited 
loop became unbearably hot. 

Local heating when high a.c. cur. 
rents are carried occurs at unexpected 
places. Three fibre conduits, each 
carrying two 800,000-cir.mil | insu. 
lated cables, were mounted on a wood 
block support, each conduit being 
held in place by a 1-in. galvanized 
iron strap held to the block by wood 
screws. There was no closed mag. 
netic circuit. The three straps were 
separated at their ends by at least 2 
in. In spite of this the straps became 
quite warm; the current per conduit 
was approximately 1,300 amp. For 
a later installation straps of brass 
were used, which seemed to solve the 
heating difficulty. 


Performance of A — 4 

Transformer Banks* 
II—Three-phase Load 
By ROBERT S. SARGENT 


_ Associate Engineer, 
U. S. Engineering Office, Jacksonville, Fla 


A balanced three-phase load on a 


| delta-delta bank behaves in a some: 


what more complex manner than a 
single-phase load, but analysis is sim- 
plified if the load is considered to con- 
sist of three equal single-phase loads. 
one across each phase. Each of 
these single-phase loads will divide 
in accordance with the impedances 
of the parallel paths, so that, in each 
winding, the resultant current will 
consist of three component currents, 
of varying sizes and phase angles. 
which must be combined vectorially. 

The load on the middle and wing 
transformers may be expressed as 
follows: 


Load on middle transformer equals the 
three-phase load divided by three multiplied 





*Previous installment appeared in the April |7, 
1943, issue of "Electrical World." 
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Ljungstrom Air Preheaters help mid-western central station fill packers’ 


power and steam demands 


During 1942, two of these Ljungstrom- 
equipped steam generating units were on the line 
97% of the time ... and their availability was 
over 98%. Fired by natural gas, each unit has a 
continuous capacity of 200,000 lb. steam per hr. 
Flue gases enter the preheater at 700° F., leave at 
350° F., heating incoming air to 560° F., as an 
aid to efficient combustion. Heat recovery in the 
preheater is a significant factor in holding effi- 
ciency at 82.9%, which meets the design estimate 


for natural gas firing. 


Food packing plants.. .synthetic rubber plants... 


munitions manufacture . .. wherever the war is 
forcing steam generation tothe limit, Ljungstrom 
Air Preheaters are establishing highly favorable 
records of practical, full-time performance. 

These service advantages are over and above 
the initial engineering advantages of the Ljung- 
strom: its saving of steel, its conservation of space, 
and the extra efficiency of its continuance regen- 
erative counterflow principle. 

These highly flexible gas-to-air heat transfer 
units are now finding application in many pro- 
cessing operations outside the field of steam gen- 
eration, as on oil heating furnaces. For facts and 


figures, write: 


AIR PREHEATER 
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FOLLOWS THROUGH 
with 

RLM Non-Metallic 

Reflectors ! 


Reflecting surfaces of 
chip-proof, washable 
baked enamel have an en- 
during reflection factor 
of not less than 84% ... 
minimum overall efficien- 
cy of 80% in 48” 2-lamp 
units, 73% in 3-lamp units 
and 73% in 60” 2-lamp 
units. 


Win metal at a premium... you 
can still have the advantages of 
“Skilled Lighting”! Wheeler engi- 
neers .. . lighting specialists with 
over 61 years’ experience ... have 
developed fixtures with non-metal- 
lic reflectors that meet all require- 
ments of wartime industry for effi- 
cient fluorescent lighting. 
Wheeler “War-Aid” Reflectors 
fulfill high standards of construc- 
tion as well as illumination. Non- 
flammable, moisture-resistant, 







slide hanger 


mounting 
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yy —_—— 
_” ADAPTABLE 
SUSPENSION 












“C-clamp” 
slide hanger 
with 
cable clamp 












for 


conduit 









“C-clamp” 

slide hanger 
for 

close-to-ceiling 


mounting 


rugged ... equipped with special 
features that simplify installation 
and maintenance. In every way now 
practical, they’re typical Wheeler 
“Skilled Lighting!” 

Write for new bulletin No. 71 on 
Wheeler “War-Aid” Fixtures and 
catalog of Wheeler Incandescent 
Fixtures. Wheeler Reflector Com- 
pany, 275 Congress St., Boston, 
Massachusetts ... New York... 
Cleveland. Representatives in prin- 
cipal cities. 


Distributed Exclusively Through Electrical Wholesalers 


Lighting 


94 (1494) 


Equipment Specialists Since 


: 


REFLECTOR 


COMPAN Y 


ir: oe- me 











B 

by 14 (1 - sap) and the load on ead 
wing transformer equals the three-phase lox 

divided by three multiplied by _ 

1.73V A? + AB + B 

2A+B 

A and B representing the kva. capacitis 
of the middle transformer and one Wing 
transformer, respectively. 


The following conclusions may he 
drawn: 


1. If the three transformers are equal iy 
size, the coefficient in each case reduces y, 
unity and each transformer will carry opp 
third of the load. 


2. As the middle transformer is maj 
larger, it will assume a larger portion 9 
the load, but in no case will it ever cary 
more than one-half the total three-phay 
load. 

3. As the two wing transformers becom 
relatively smaller, they will carry less anj 
less load, but in no case will a wing trans. 
former ever carry less than one-third the 
total three-phase load times 0.866, or 288 
percent of the total three-phase load, 


Discussion of the combined sing 


"and three-phase load will be pre. 





| merit. All suggestions are reviewed 


sented in a subsequent issue. 


Monthly Safety 
Suggestion System 


SORTRRESTERN ELECTRIC COMPANY | OR 
EMPLOYEES SAFETY SUGGESTION SYSTEM 
io. 216) BAF vou ai 
| / 
vate 


TO THE SAFETY COMMITTEE: = h investi 


at offel 












I suggest that 
roperti¢ 
For ex 
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pe: 130 
ability 

Electr 
d effic 
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Wy NOT SIGN YOUR HAME YN THIS BLAND | 
| 


(Retein this stub) | 
NORTHWESTERN ELECTRIC COMPANY : 
| pe ratio! 
EMPLOYEES SAFETY SUGGESTION SYSTEM 
| 


Invest 


Stub No. 216 


everal t 





quiren 
eeds w 


hich t¢ 


An employees-safety suggestion 
system has been inaugurated by the 
Northwestern Electric Company, Port- 
land, Ore., with cash prizes of $5, $3 
and $2 awarded each month to the 
best three suggestions in order of 


at the regular monthly meetings of 
the safety committee of the company. 
which awards the prizes by majority 
vote. 

Suggestions are sent in on blank 
forms provided for the purpose, one 
suggestion to a blank, but there is no 
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-/|ROR NEW DIELECTRIC NEEDS! 


216 Hf you are seeking a new insulating material it will pay you 

— BB investigate Melmac*—the new, tough, thermosetting plastic 
at offers an unusual combination of electrical and physical 
foperties to meet new wartime needs. 
For example, Melmac #592 (Mineral filled) has a dielectric 
rength of 450 Volts/Mil; arc resistance of (ASTM) aver- tae 
e: 130 sec. ; high heat resistance, and excellent dimensional 5 
ability in a wide temperature range. 


Electrical parts and housings are being produced with speed 
id efficiency by conventional molding methods. Screw inserts 
| Hed contact points’ are integrally incorporated in the molding 

peration—eliminating extra steps and speeding assemblies. 





| &@ Investigate this new material for your dielectric needs. 
| veral types are available to meet various technical and service 

quirements. Your inquiry about adapting Melmac for your 
n feeds will receive our prompt attention. Sample pieces on 
@ hich co perform your own tests will be supplied on request. 


Aircraft ignition assembly and harness parts, 
molded of Melmac, show the adaptability of this 

plastic to today’s demands. Because of Melmac’s | 
is importance in the war effort, its commercial use is | 
4 ya AMERICAN CYANAMID COMPANY restricted to essential applications but samples for 
& PLASTICS DIVISION research and testing may be obtained without a | 
We 34 ROCKEFELLER PLAZA, NEW YORK,N. Y. specific priority rating. 


Pp +1CS 
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STEEL ENCLOSURES 
DUEL ae aia 


EASY -FLO—the low tem- 
perature silver brazing alloy—is now virtually 
standard on marine construction for joining 
terminal tubes to switch boxes, lighting fixtures 
and other terminal boxes. It provides every- 
thing the job calls for—speed, reliability and 
low cost in making high strength, water-tight 
joints that have the ductility to stand up 
under the severe vibration and shock of heavy 
gun fire. 


The job is done by preplacing a ring of Easy- 
Flo wire in the joint assembly as illustrated. 
This preplacing of the alloy is an important 
factor in the fast production obtained and 
also gives close control of the amount of 
alloy used. 


Easy-Flo rings are available for all standard 
terminal tube sizes. 


NEW EASY-FLO ‘‘RINGS’’ BULLETIN 


It explains the brazing pro- 
cedure fully and tells the 
ring size required for dif- 
ferent sizes of terminal 
tubes. Write for a copy 
of this new  Easy-Flo 
"Rings" Bulletin today. 





HANDY & HARMAN 


muy 82 Fulton St. 
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limit on the number of suggestions 
submitted by any one person. The 
suggester is not to sign his name, 
however. Each blank has an identifi- 
cation stub, the blank and stub being 
given the same serial number. He 
tears off the stub and keeps it for 
identification later. Each month after 
the prizes are awarded the three win- 
ning numbers are posted on all bul- 
letin boards of the company. The 
suggestions should be dated, since in 
case of duplicate suggestions the one 
bearing the earliest date gets the cor- 
responding prize. 

Suggestions are limited to topics 
concerning the prevention of acci- 
dents to employees or the general pub- 
lic, where either may have occasion 
to be around company property or 
equipment, and to those bearing on 
fire hazards on company property. 

All employees are eligible except 
general officers and assistants, super- 
intendents and assistant superintend- 
ents. Foremen may be eligible for 
awards only for suggestions relating 
to work practices, equipment or tools 
not under their own supervision. 
Likewise, members of the safety com- 
mittee are eligible for awards for 
suggestions pertaining to practices, 
equipment and tools in departments 
other than the one in which they are 
employed. 


Substation Losses 
Heat Company Office 


Warm air discharged by large elec- 
tric motor-generators operating in a 
substation in an adjacent building of 
the Savannah Electric & Power Com- 
pany heats the main office building. 

Several years ago the company’s 
three-story main office building was 
air conditioned and a fuel oil burn- 
ing heating plant installed. Recently 
the fuel-oil conservation campaign 
prompted study as to how the heating 
plant might be so converted, and 
J. G. Brown, electrical engineer, con- 
ceived the idea of using the heated 
air from the motor-generators next 
door. 

Only a brick wall separates the 
substation from the office building 
and the intake duct of the condition- 
ing system, reaching from the roof 
to the basement, runs down this wall. 
A hole was cut through the wall and 
the intake duct pierced a few feet 
from its lower end. A manually op- 


















erated damper was installed whi, 
when raised, closes the intake 4 
from the roof and opens the ney y, 
leading into the substation. The ,| 
conditioning plant fan draws 4 
warm air from the substation, pas 
it through the conditioning machj 
and discharges it to the three flog 
of the office building, each of whi 
is 30 by 90 ft. 

The unattended substation co, 
prises two synchronous motor-gere 
ator sets of 750 and 500 kw. resp 


Return and fresh §£ 
air intake duct 


a ae 
>| 


3rd.F1 30x90' } 





2nd.Fi, 30'x90' 2 


1st. FI. 30'x90' 2 





Suction 


Basement 
La 
“@ 


CONVERSION SETS in adjoining su 
station provide heat for office building 
and save 90 percent of former fuel oil 
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tively, operated alternately. About 
6,000 cu.ft. per minute of 90 deg, 
air is now being drawn from the sub: 
station. Until the conversion this air 
was discharged constantly into a 
back alley by a large exhaust fan, 
fresh air being drawn in_ through 
ventilators at the other end of the 
station. This fan is still operated to 
draw off the warm air at such times 
as it is not being used by the condi: 
tioning system, thus assuring the mo- 
tor-generators the necessary air for 
cooling purposes at all times. 

Temperature in the office building 
is controlled by the manipulation of 
the manually operated damper, while 
the exhaust fan in the substation is 
remotely controlled from the power 
plant, several city blocks distant. 
When the warm air from the sub: 
station is cut off from the condition- 
ing machine the power plant is tele: 
phoned to start the exhaust fan in 
the substation, thus assuring full pro- 
tection of cold air to the motor 
generators. 

Cost was negligible, but the saving 
in fuel oil is practically 90 percent; 
it has been necessary to operate the 
fuel-oil burner only for periods of 
two or three hours in the morning of 
the coldest days. 


For 
gro 
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ground wire cables. 


This drop forged trunnion type ground wire suspension clamp combines strength and ad- 
7 equate cable-supporting length with lightness and smooth contact surface. The integrally 
forged U-Bolt Keeper on which the supporting bail is factory assembled results in a mini- 
mum of loose parts and simplicity of field application. 






Why not get the full story on BTC clamps. Your copy 
of our Hi-Line reference book on request. 


Trough Your Tusulator Manufacturer Only 
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THE BREWER-TITCHENER CORPORATION 


CORTLAND, NEW YORK 
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Commercial . Rural ° 





OAD SERVICING 


Residential 


Farm Dehydrator 
Uses Electric Heat 


Built entirely from non-priority 
materials, the forced-draft dehydra- 
tor shown was developed for farm use 
for the preservation of perishable 
fruits and vegetables by drying. The 
design uses nine 100-watt lamps to 
heat the air used for drying and af- 
fords a desirable new use for elec- 
tricity on the farm, which is in line 
with the government’s wartime food 
conservation program. This dehydra- 
tor is a development of the agricul- 
tural engineering department of the 
University of Illinois at Urbana and 
is intended for drying such produce 
as sweet corn, lima beans, garden 
peas, beans, pumpkins, apples, 
peaches, and the like. 

Cabinet of the dehydrator con- 
tains seven 2x 2-ft. trays on which 
products to be dried are spread. Hot 
dry air is forced freely and uniformly 
through and around 
the trays by a fan. 
Provision is made for 
recirculating the air, 
for drawing in fresh 
air and for exhaust- 
ing the warm moist 
air from the cabinet. 

Lamps that warm 
the air used for dry- 
ing are mounted in a 
plywood base in the 
bottom of the cabinet. 
Holes are cut in the 
base to permit air to 
be drawn through the 
lower vent in the bot- 
tom of the dryer and 
thence through base 
past the heated lamps. 
The vent is adjustable 
for heat and humid- 
ity control. A fan in 
front of the lamp 
bank forces the air 
through the dryer 
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Light Bulb 
Heating Bank 





chamber, back and forth across the 
trays and exhausts it through the top 
vent. The remainder is drawn down 
between the back wall and the baffle 
board to be mixed and reheated with 
the incoming fresh air before being 
recirculated. 

Seven trays, each 2 ft. square and 
spaced 3 in. apart, are accommodated 
in the cabinet. Trays are made of a 
l-in. frame to which 4-in. hardware 
cloth is attached. The inside of the 
compartment is slightly more than 24 
in. wide and 27 in. long to provide a 
3-in. space through which air is 
forced by a fan. Trays are staggered 
to form a baffled path that will force 
the air over the surface of the trays 
through them to speed drying. 

Drying temperatures up to 150 deg. 
are satisfactory for most fruits and 
vegetables. Control is obtained by 
adjusting the vent openings or by 
turning off part of the lamps. While 
thermostat control of temperatures 


2x3" air exhaust in back with 
\flap for varying air Flow _ mo 


exhaust 


Circulating 
panel 


-Light bulb 
heating 


Side Section 


Z " plywood bette, 


S a 


x bed: ? > Cel. ~9-Mo wet) nee 


Plywood Flap 


Z plywood Bottom Air Intake 
with flap for varying 
quantity of air flow 


DEHYDRATOR for drying. farm produce uses 142-242 
kw-hr. per pound; nine 100-watt lamps provide heat for 
drying vegetables and fruits 





will insure a more uniform product, 
it is not essential. A thermometer jp 
the lowest tray will register the high. 
est temperature in the cabinet. 

A loading of about 1 lb. per square 
foot has been found to give good re. 
sults. Tests with the cabinet used for 
drying sweet corn show that 31.5 |b, 
of corn with a moisture content of 
75.2 percent was dried in 24 hours to 
a weight of 8 lb. 6 oz. and a moisture 
content of 10.8 percent with an energy 
consumption of 20 kw.-hr., or about 
24 kw.-hr. per lb. In another instance 
354 lb. of sweet corn slightly more 
mature and less moist than the above 
was dried in 23 hours 15 minutes to 
10.7 percent moisture and a weight 
of 12 lb. 8 oz. with an energy con- 
sumption of 19.4 kw.-hr., or about 1} 
kw.-hr. per lb. of dried product. 


Cooking Schedules 
Cut Load, Cost 


The Nebraska Power Company, 
Omaha, as a service to its commer- 
cial cooking customers, is showing 
business establishments and _institu- 
tions that use electricity for cooking 
and baking how to reduce their de- 
mand and total net bill through care- 
fully scheduled use of electric cook- 
ing and baking appliances. 

Rules suggested for the economical 
operation of electric kitchens are: 
(1) Keep load demand down; (2) 
use automatic controls wherever pos- 
sible; (3) turn switches to “low” 
when equipment is idle; (4) use no 
more heat than necessary; (5) use 
stored heat in the equipment, and (6) 
use specialized equipment to elimin- 
ate as much surface cooking as pos- 
sible. 

It is pointed out in applying these 
rules that cooking schedules should 
be set up so that only necessary equip- 
ment is turned on at “high” at the 
same time. For example, the surface 
of the range used for preparing break- 
fast and starting dinner can be heated 
to “high” before other equipment is 
turned out. Thus, when the oven is 
turned on for roasting, surface heat- 
ing units can be turned to “low” or 
“medium” to cook breakfast. Then 
when evens have reached the required 
temperature, the oven controls can be 
set. Before turning on fry kettles and 
broilers for preparing lunch, the 
ovens can be turned off and operate:! 
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They Took an Engine 
and Put Wings On It! 


a 


Ce ye are looking at a closeup of 


one of the world’s mightiest 
naval aircraft engines —the great 
2,000 H.P. Pratt & Whitney Double 
Wasp! 

Heart of the Navy’s pride—the 
carrier-based Corsair fighter—this 
engineering masterpiece is built by 
Nash-Kelvinator ! 





Around this mighty power plant 
the engineers of Chance Vought 
designed a fuselage—added just 
enough flight surface to give it a 
grip on the sky—and thus they pro- 
duced the fastest-flying, fastest- 
climbing, carrier-based plane in the 
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world! Literally little more than an 
engine with wings and a battery of 
blazing guns! 

With eighteen radial, air-cooled 
cylinders, a high-altitude super- 
charger, and more thart 10,000 sep- 
arate parts, this great flying engine, 
built by Nash-Kelvinator, is a mir- 
acle of precision workmanship! 

Yes, this is Kelvinator’s wartime 
model—and we are proud to be en- 
trusted with the production of war 
models like these. And we are proud, 
too, that the Kelvinator tradition 
of precision workmanship is now 
being recognized on the far-flung 






battlefronts of the air, as it is in the 
homes of America. 
° e ° 

It is significant that the Kelvinator 
Polarsphere Sealed Unit—which we 
believe is the most trouble-free refrig- 
erator unit in the homes of America 
today—was built to the same exacting 
standards required in the production 
of this mighty Corsair engine. 


SCRAP IS POWER 


Cooperate With Your Industry! 
| Salvage All Inoperative Parts 


uf 
_h 


Containing Critical Materials 


... Put Vitally - Needed Scrap 
Back Into the Scrap TODAY! 


i 
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DIVISION OF NASH-KELVINATOR CORPORATION, DETROIT, MICHIGAN 
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Operating Schedule for Commercial Electric Kitchen Equipment 





Time (A. M.) Time (P. M.) 

6 ae eae 1 Se Be Bs 8 
PR hob rack se ae hnes H HMM M M ML L L L IL-OH-MM M L O 
Roasting ovens.............+:. 0. 0 Bo Ba fo ee Oo 2 SS: Be a Bo 
Pee MOMME. i sessscotaaeusay 0 .0 @ @ 22 - fh AS AK ES. pee aoe. 
OD 5 Soc vcdeceesapayeeva 0 0 @ Ce 22 Bn eB be See: @ 
COOVOOB circ caves Heed A. O°: Oe OC ane ee Or'O> OO 3D. 0). 8 
Stock kettles (minor).......... HHA ke Loe Li) Abs hy 2 ee es 
a er perry H 8 le hee: 3b 2 LoL hh ee a Se L O 
GHUMUOR ives ced cusvetisecsed @. ee eee eee A Bok PR TAP A 
WE PORMND a 6s 0.550453 8a rees Oe. 6 ee ee oe A AL UA A ae ee 
ee ren errnr errr me ame oki Maar oe vel Re ae CP RR SR AS ee ee ee 
Toasters...... rere, «acy Sut Se tek UR RL ey ee ae ae ge 
AGN SARNOD. 53 sca hvataanees 0:0. 6) 3B Oe are fe eo ee a ee | 
Bain Maries byiclaace ve ab ONS RRC” AR. ee aR tana be ee DR a ae ee | O 
H — Switches on high; M Switches on medium; L — Switches on low; A — Devices operating auto- 


matically; O Switches off, 


* Bakeovens operating at night. Start to preheat at 8 p.m. ready for baking at 10:30 p.m. Off at 6 


a.m., baking in stored heat until 8 a.m. 





on stored heat to complete the roast- 
ing. 

The accompanying schedule, sug- 
gested by the Edison General Electric 
Appliance Company for efficient op- 
eration of a kitchen, is being recom- 
mended by the Omaha company to as- 
sist its commercial cooking custom- 
ers. The schedule is based on com- 
mercial food establishments serving 
16 hours daily. 


Utility Power Serves 
City in Drought 


Utility power pumped 704,390,000 
gal. of water into the Worcester, 
Mass., city system from the Wachu- 
sett Reservoir of the Boston metro- 
politan supply during a recent four- 
month low water period at a total cost 
for electricity of $33.50 per million 
gallons. The total energy consump- 
tion was 1,875,300 kw.-hr., and the 
average cost to the city was about 
1.25 cents per kw.-hr. The town of 
West Boylston’s municipal lighting de- 





Table I—Typical Monthly Billing 
for Pumping Power in Drought 





Demand — 956 kw. 
Demand Charge, 
200 kw. at $2.75 per kw........... $550.00 
756 kw. at $1.25 per kw........... 945.00 
Total demand charge............. $1,495 .00 
Energy Charge 
Total energy consumed — 657,100 
Ee kw.-hr. 
200 kw.-hr. x 956 at $0.0105....... $2,007.60 
465,900 kw.-hr, at =0.0085....... 3,960.15 
Fuel Charge 
657,100 kw.-hr. at 0.00146...... 959.37 
Total energy and fuel charge....... $6,927.12 
Total cost of service.............+ $8,422.12 
Discount at $0.001 per kw.-hr...... 657.10 


Net cost of service for month to city. $7,765.02 
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partment, which purchases energy 
from the New England Power Com- 
pany, sold it to the city of Worcester 
at a pumping station located at the 
reservoir, the water being delivered 
to the Worcester system at Summit 
through a 30-in. main. 

This pumping station originally 
contained three 1,400-g.p.m.__ belt- 
driven pumps of pre-war vintage, 
each having a 250-hp., 440-volt in- 
duction motor. These were designed 
for a head of 577 ft. To meet the em- 
ergency conditions of water supply, 
two new direct-driven pumps were 
installed, each being a 1,750-g.p.m. 
Dayton-Dowd centrifugal pump run 
by a 300-hp., 2,200-volt induction 
motor at 1,750 r.p.m., the designed 


THESE two 300-hp. motor-driven pumps reinforced an old stand-by installation st 
Wachusett Reservoir to deliver Boston metropolitan water into the Worcester sysiom 


during an emergency 





































head -being 530 ft. The older pum 
were maintained for service with 4 
later units, although in general , 
of the former was not used when ty 
new equipment was in operation, 
The passing of the low-water perig 
enabled the equipment to be gh 
down, and the city supplied from jx 
own reservoirs, but the connectig 
and pumping facilities, as well 9 
their immediate readiness for Service, 
are of great value to Worcester, which 
now has a population of nearly 200, 
000. A summary of the four-month 
operations is given, with a typical bil] 
for the month of maximum demand, 
955 kw. Although such a pumping 
station is a reserve installation, the 
supply of electricity to it is an im 
portant public service whose total 
cost to the city for the period, $23. 
518.90, represented insurance against 
a more serious shortage during a 
drought which required substantial 
economies in the use of waters 





Table II—Summary of Monthly 
Billing for Drought Period 


Kw. Gals. Total 
Month Kw.-He. Demand Pumped Bill 
A 439,400 705 176,190,000 $5,377.43 


B 657,100 956 250,160,000 * 7,765.02 
Cc 677,300 925 256,840,000 7,840.00 
D 101,500 902 21,200,000 2,535.88 


704,390,000 $23,518.33 
or per million gals., $33.50 


Period = 1,875,300 
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3 MITCHELL-RAND INSULATION COMPANY, INC. 
meee seat) 18 ae 1 COrtlandt 7-9264 NEW YORK, N. Y. 









«hab Varnished Tape and Cloth A PARTIAL LIST OF M-R PRODUCTS at ae Me ta te ee eT) 
i lating Papers and Twines atte 1 Pe elt eT Asbestos Sleeving and Tape 

Gable Filling and Pothead Compounds Cotton Tapes, Webbings and Sleevings Extruded Plastic Tubing 

miction Tape and Splice Tl tet bet ee Te Veit Me Ll teen te eT 

ie UES ame Oral rl Td Insulating Varnishes of all types Mica Plate, Tape, Paper, Cloth and Tubing 
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Electronic Drive 


New unit drive consists of (1) power 
transformer, (2) cabinet with thyratron 
tubes and current limit and speed regulat- 
ing control, (3) control station with po- 
tentiometer to vary the voltage supplied to 
the armature and field circuits and with 
start and stop push buttons, and (4) shunt- 
wound d.c. motor. For a speed range of 
10:1, with torque varying from no load to 
full load, speed will not vary more than 4 
percent from a preset value, it is claimed. 
Maximum variation for the 20:1 speed 
range is said to be within 8 percent. Pres- 
ent available ratings up to 1 hp. for single- 
phase operation on 110- or 220-volt, 60- 
cycle systems; drives for larger horsepower 





"“Mot-O-Trol"’ electronic adjustable - speed 
motor drive; 20:1 speed range for d.c. mo- 
tors operating from an a.c. source. West- 
inghouse Electric & Mfg. Co., East Pitts- 
burgh, Pa. 


ratings can be designed. Applications are 
for industrial drives such as winding reels, 
machine tool feeds, conveyors and _fabri- 
cating and converting machinery. 


Frequency Analyzer 


"'RA-281'' sound frequency analyzer; frequency 
range from 10 to 9,500 cycles per second; 
band widths 5 cycles standard, others 20, 50 
and 200 cycles; any three can be built into 
instrument: power supply, 110-120 volts, 60 
cycles, 0.36 amps. Western Electric Co., 195 
Broadway, New York, N. Y. 


Designed to measure and record fre- 
quencies simultaneously over a wide range, 
new analyzer consists of three units, a 
special filter, a special graphic level re- 
corder and either a moving coil microphone 
or moving coil vibration pick-up. Analysis 
is usually by the sweep method, using a 
heterodyne analyzer and a_ synchronous 
driving motor coupled to the dial so as to 
sweep through the frequency range in 
question at a definite rate. A quartz crys- 
tal filter allows frequencies within the 
selected band to pass. 
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Photo-electric Controls 


New series. of 
photoelectric __con- 
trols and _ light 
sources have same 
size and type of 
housings which are 
said to maintain the 
units impervious to 
moisture, dust or 
weather. Operation 
speeds to 10 per 
second. A two-tube 
amplifier is in- 
cluded for applica- 
tions requiring a 
highly sensitive 
unit, Light sources 
have lens focal 
lengths of 2, 4 or 
6 in. 





"Series 70'' photo-electric control (illustrated): 
contactor capacity 3 amp., I10 volts, 60 
cycles; minimum light, '4 and 4 foot-candles. 
"Series 18'' light source, candlepower up to 
50. United Cinephone Corp., Torrington, Conn. 


Rheostats 


New line of rheostats includes a fixed 
resistor having slide contacts of laminated 
phosphor bronze springs with inserted lubri- 
cators consisting of graphite carbon pieces. 
Porcelain tube recessed on two sides is said 
to make possible greater dissipation of the 
heat and a tight winding of the wire, and, 
in turn, will better enable the rheostat to 
handle overloads without any loosening of 
the winding. 





Type ''A'' unprotected and type ''B'' protected 
(illustrated) single-range slide contact rheo- 
stats; ohmic values up to 40,000; current 
capacities, 0.08 to 25 amp. Herman H. Sticht 
Company, 27 Park Place, New York. 


ue 
















Reflectors 


Constructed to conform to Fluores 
Limitation Order 1-78 and amendme 
new reflectors are made of a light-weigh 


Models "Victory 40,"" a two- or three-lamp 
40-watt unit, and "Victory 100," a two-lamp 
100-watt unit reflectors; constructed of 
"Silva-A-Tex''; for either chain or rigid sus. 
pension. Bright Light Reflector Co., Ine, 
— and Morgan Avenues, Brooklyn, 


composition, said to be heat-, moisture 
and corrosion-resistant. Reflecting surfag 
is finished with high-gloss, chip-proof 
baked white enamel. 


Timer 


New timer is designed to contro! auto 
matically the percentage of time at which 
any a.c. circuit can periodically be closed 
or opened out of a definite length of a time 
cycle. It is said to be particularly applicable 
where one function bears a definite time 


Percentage timer; available for seven differ- 
ent time ranges from 30 seconds to 60 min- 
utes total cycle; single-pole, single-throw con- 
tact is rated at 10 amp. at 115-volt or 5 amp.; 
inclosed in dust-tight molded bakelite case 
for flush mounting. R. W. Cramer Co., Inc., 
Centerbrook, Conn. 


— 


relation in percentage or operation of 4 
second function, such as to regulate any 
input to electrically operated furnaces, 
ovens or heaters; controlling the propor- 
tionate flow of chemicals for boiler feed: 
water treatment, etc. Device has a sell: 
starting synchronous motor. 


xen eran A OL RnR mT 


BUYING ELECTRICAL EQUIPMENT?— 
McGraw-Hill’s Electrical Buyers Reference 
is a convenient place to look firs! for 
manufacturers’ product data, names and 
addresses. 
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—Like the 
HUBBARD AUTOGAP Lightning Arrester 
“Shoots Out’’ a follow-up arc 


~. 


In Texas and other oil districts, when a well takes 
fire, a famous firm of oil field fire fighters is called in 
to extinguish the blaze. This is po 24 accomplished 
bY “shooting out” the blast after wreckage has been 
cleared and the fire confined to the smallest possible 
area, usually the jet emitted from the top of the 
casing. “Shooting out” consists of placing at the 
casing, a heavy charge of gelatinous nitroglycerine 
which, when exploded, destroys contact between 
the gases and the flames so that the continuous feed 
of combustible material to the point of ignition is 
interrupted. There is much more to the trick, but 
in principle, that is the process. 


Hubbard Axtogap Lightning Arresters T* exactly 
the same principle, but the “‘fire’’ in this case, is 


electrical, and the dissipating force is supplied 
automatically by the passage of the current through 
the arrester. When the current is forced around 
core “A” and through the minute clearances “B” 
to reach ground, the confinement and the contact 
with the fiber surfaces causes an explosion. The 
gases generated are exhausted simultaneously in 
opposite directions through vents. The follow-up 
arc is “shot out” just as the nitroglycerine explosion 
snuffs out a burning oil well. 


For detailed data and diagrams write for an 
illustrated ““Autogap” bulletin containing operating 
data, installation methods, results of tests and other 
pertinent information. 


HUBBARD av COMPANY 


PITTSBURGH . . . OAKLAND i CALIFORNIA .. . CHICAGO 











BullDog Narrow Column Circuit Breaker 
Panels—a Quick Windup to Wiring Jobs 





PT Ai baled 


Wireman not slowed by having to work in 





ight, compact pieces—no heavy or com- 
plicated parts that 
man’s time to install. 





narrow “side” gutters as cables are pulled 
and connected. 


take more than one 





Major wiring job done in an empty cabinet 
— panel is set and connections made to 
main cables. 


Work is faster, surer, as branch circuit 
wires are led to retainers —no groping or 
guesswork, 
: a is the time when plants must 
cut every corner, to save precious 
maintenance time. BullDog’s Narrow 
Column Panels meet industry’s wartime 
need for speed of installation and ease of 
upkeep. Write for complete bulletin No. 


426, covering various types of BullDog 


time and money-saving equipment. 





Branch wires are readily inserted and tight- 
ened in the Solderless Wire Grips. 










< Products of 


i ‘ 
BullDog Electr onto, Ontario 


Conada, ttd., Tor 
Field Engineering Offices 
in All Principal Cities 


MANUFACTURERS OF Vacu-Break Safety 
Switches, SafToFuse Panelboards, Cir- 
cuit Master Breakers, Switchboards, Bus 
Duct Systems—FOR LIGHT AND POWER. 
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TECHNICAL LITERATy 


RESISTANCE MEASUREMENTS—Meagy: 
conductor resistance of motor windings 
struments and household appliances, , 
locating grounds and crosses in a cable 
Murray and Varley loop methods are 
lined in Cat, E-53-400(1), “Type § 4, 
Set,” obtainable from Leeds & Nort) 
Co., 4934 Stenton Ave., Philadelphia, 5 


“WARTIME CONSERVATION,” a 9%», 
booklet, contains recommendations fo; 
lecting, applying and using electrical eq 
ment so as to achieve best possible out 
with greatest saving in critical materi 
Subjects covered include uprating of » 
tors, thermal temperature loading of tray 
formers, industrial network systems, |; 
equipment and materials. Copy of book 
B-3206 may be secured from Dept. 7.\: 
Westinghouse Elec. & Mfg. Co., East Piy 
burgh, Pa. 


Russer Propucts—*A.S.T.M. Standay 
on Rubber Products” is a_ compilati 
of all standards as of February, 194 
It includes 41 specifications, physical , 
chemical tests, and emergency alternate p 
visions and other emergency methods ; 
sued to expedite procurement and eather 
crude rubber. Copy of the book can } 
obtained from A.S.T.M. headquarters, } 
South Broad St., Philadelphia, Pa.; pri 
$1.75 per copy. 










TRANSMITTING TUBES—Designed as an ai 
to users of electronic tubes a booklet, “Tip 
on Making Transmitting Tubes la, 
Longer,” lists five general “good rules | 
follow,” has chapter covering tungsten {i 
ment tubes, mercury-vapor rectifier tule 
tube resting periods, and explains wh 
cooler tubes last longer. Copy of the put 
lication is available from RCA Comme 
cial Engineering Section, Harrison, N. J. 


SryraLtoy 22—Technical bulletin lis 
electrical and physical properties and fabri 
cation techniques of the synthetic-therm 
plastic resin of the hydrocarbon type. Co 
of the bulletin may be obtained frm 
Plastics Division, The Dow Chemical () 
Midland, Mich. 


VotTace STABILizeER—Fundamental cir 
cuit, characteristics, regulation, harmonii 
content and other technical information i 
presented in publication GEA-3634, “Auto 
matic Voltage Stabilizer,” obtainable from 
General Electric Co., Schenectady, N. Y. 













ALuMInUuM—Specific instructions for thé 
commercial processes of gas and electric 
arc welding, electric-resistance welding 
and brazing of aluminum and its alloys ar 
included in a new edition of “Welding an 
Brazing Alcoa Aluminum,” copy is availab! 
from Aluminum Company of America 
Pittsburgh, Pa. 


Harpness—A critical examination 
hardness, dynamic hardness and an 2: 
tempt to reduce hardness to dimensional 
analysis. Historical résumé of attempts ‘0 
define and determine hardness leading in! 
into a discussion of the experiments ant 
theories of P. Roudié toward expression 0! 
hardness in terms of length, mass and time. 
Available gratis from the Nitralloy Corp. 
230 Park Ave., New York, N. Y. 


Recutators—Theory of step-type reg! 
lator operation with connection diagrams 
use of automatic control, method of mail 
taining correct voltage, and a descript!0! 
of the units are included in Bulletin B-605%. 
“Feeder, Voltage Regulators,” issued _}' 
Allis-Chalmers Mfg. Co., Milwaukee, Wis 
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POSTWAR PLANNING 
WITH BOTH FEET 
ON THE GROUND 





When peace comes and the postwar planning you're hear- 
ing so much about now can be expressed in actual products -- 
what will you, as an electrical merchant, be most interested in? 


First, we believe, you will want a line of products 
which you can get for actual selling -- fast! | 


It's all right to talk about new plastic refrigerators 
and glass ranges -- but if you have to wait for months before 
you can get such products, you're not going to play many tunes 


on your cash register meanwhile! 
Second, you will want products that have acceptance. go” , 


Neither you nor your customers will want to experiment with new 
li and untried products and materials, no matter how novel and Yuh 


rm glamorous. je” 

oP flog , ": 

(i So we think postwar planning in your interest means My A S | 
| 
| 


our getting into production fast -- getting you a line of 
ci products you know will give customer satisfaction -- products 
ni that give you low selling cost, low service cost with quick 
turnover and profits. 





th To be sure, we have our share of new and revolutionary 

designs for ranges, refrigerators and whatnot -- and we're as 

an far advanced with them as any patriotic manufacturer should be 

bh who is 100 per cent in the war effort. 


But -- we have been in this business a long time, and 40° 


° we know that nobody can introduce new and revolutionary things Hee “ | %)- 


" without bugs. And bugs mean delays in getting onto the mar- 
to ket, service expense to dealers, disappointment to customers. 


} 
i | | 
é So we submit that wise postwar planning in your inter- 
est should prompt us to go through two stages: 


| 

1. Get into production fast on essentially those | 
products you have sold before -- improve, but | 
| 


(over) 






EVERY HOUSE NEEDS WESTINGHOUSE 





(POSTWAR PLANNING -- Page 2) 


don't experiment then with radical changes. 


| 2. Bring along the revolutionary new develop- 
{| ments as quickly as they can be "proved." 


a You're going to hear a lot about the new appliances 
| that are coming, postwar. You're going to be told to wait 
for them. You're going to be told that everything you sold 

in the past will be obsoleted by what's coming. And that's 
| so -- eventually. 
| 


All we can say is that products that are “coming” 


. ” 
wrt ring no cash registers until they arrive. Rushing into them 
may mean expense to you. We all know that the products you 
y sold in the past gave mighty good customer satisfaction and 


performance. And with the huge postwar demand, what is more 
We " sensible than to give the public good, proven products -- 
K. pronto! 


We hope you will agree with this outline of our 
thinking. We call it “Postwar planning with both feet on 
the ground." 


Of course, there may be some radical new products 
in the immediate postwar period as & result of new manu- 
facturers who haven't any time-tried prewer designs. 


But we (and certain other manufacturers like us) have 
an experience in this business -- an experience that involves 


G ad a lot of “know-how” in appliance engineering, manufacturing, 


and in working with and making money for dealers. 


ue aa” And we know that postwar success involves far more 

, yon 1): than merely postwar products, Your future and ours is de- 
ff 1}: pendent upon continued CONSUMER ACCEPTANCE. That suggests 
ye there are many things we both should be doing now for later, 

Our program for doing these things is outlined in a little 

book entitled "Your Future and Ours" which I am sending you. 
should appreciate your reading it carefully and letting me 
have your reactions. 


is preg | ?. J. ofhy, Sales Manager 
ty Electriv Appliance Division 
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F. B. Lewis Retires As 





Southern California Edison Co., and 
nationally prominent in the electrical 
industry, has retired from active serv- 
ice with the company. He remains as a 
member of the board of directors. 

Mr. Lewis entered Edison service 





July 6, 1905, in the Edison Co. test 
department. In 25 years he rose to the 
position of vice-president and general 
manager, holding the position from 
1931 to 1942. During the past year he 
has been vice-president, a director and 
a member of the company’s executive 
committee. 

Mr. Lewis has been one of the lead- 
ers in the electrical industry’s expan- 
sion. During the past year Mr. Lewis 
has served as chairman of the Electric 
Power Interchange Committee, formed 
to meet California’s demands for power 
in war production. He has been suc- 
ceeded as chairman of this committee 
by N. B. Hinson, executive engineer of 
the Edison Co. 

in 1920, during a power shortage 
following the last war, he was appointed 
power administrator in California and 
toox a leading part in developing the 
interconnection of California power 
sysiems. Again in the dry year of 
1924 he had the responsibility of meet- 
ing serious problems caused by the lack 
of hydro-electric power. The success 
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S.C.E. Vice-President 


Fred B. Lewis, vice-president of the 


EWS ABOUT PEOPLE 


with which he solved this difficulty re- 
sulted in his promotion to the position 
of assistant general manager of the 
Edison Co. on September 1, 1924. He 
was advanced to vice-president and as- 
sistant general manager in 1928, and 
to vice-president and general manager 
in 1931. As general manager during the 
depression years, he again demonstrated 
his capacity for skilled direction under 
trying conditions. 


Century Assigns New 
Engineering Duties 


Announcement has been made of the 
appointment of Fred Pillsbury to the 
position of executive engineer of the 
Century Electric Co., St. Louis, in gen- 
eral supervision of all engineering work 
and of Sam Wolff as chief electrical 
engineer in charge of design engineer- 
ing. 

Mr. Pillsbury, son of the president 
of the company, E. S. Pillsbury, has 
been associated with the organization 
for thirteen years, serving in various 
engineering capacities. Before joining 
Century, he had obtained excellent 





F. Pillsbury 


training in factory engineering at the 
Lynn and Schenectady works of the 
General Electric Co. during his summer 
vacations, while a student at Washing- 
ton University, from which he was grad- 
uated in. 1930. 


I, 1943 


S. Wolff 


Mr. Wolff, new chief electrical engi- 
neer, is a graduate of the University of 
Illinois. He joined Roth Bros.“in 1922 
as designing electrical engineer and 
continued with that organization until 
1927 as assistant to the chief engineer. 
From 1927 to 1934 he was chief engi- 
neer of the American Motor Division of 
Thomas A. Edison, Inc., in Milwaukee. 
He served as chief engineer for Burke 
Electric Co., Erie, Pa., and as execu- 
tive engineer for Diehl division of 
Singer Manufacturing Co., Elizabeth, 
before joining Century Electric Co. in 
1940 as assistant to chief engineer. 


> T. H. Hoce, chairman and chief engi- 
neer of the Hydro-Electric Power Com- 
mission of Ontario, Toronto, has been 
elected honorary president of the On- 
tario Municipal Electric Association. 


> Howard BoyLan, vice-president and 
assistant to the president of the Cali- 
fornia Electric Power Co., has been ap- 
pointed, in addition, to hold the position 
of comptroller for the company and 
associated companies. Mr. Boylan has 
been connected with California Electric 
Power Co. for almost 20 years. 


> J. E. Fire has been appointed man- 
ager of the Keystone division of the 
West Penn Power Co., Ridgway, Pa., 
to succeed V. E. RocKEFELLER, trans- 
ferred to the Pittsburgh office as 
assistant to the secretary. Mr. Fife 
joined West Penn in 1919 as an elec- 
trician in the substation department. 
He progressed steadily from foreman 
to superintendent of substations and in 
1934 was appointed superintendent of 
power stations, substations and lines in 
Keystone. Since 1940 he has been di- 
vision operating superintendent. Mr. 
Rockefeller has been division manager 
of Keystone for ten years. Entering the 
employ of West Penn in 1922 as district 
superintendent, commercial department, 
Washington, he was appointed to a 


(1507) 107 



































































row any 
ividing U 





Believe ? 


Do you believe that Industrial 
Progress is the basis of all good 
living P 

That Industry is the source of 
better living is so clear to you 
and me that it would seem every- 
body would understand it. 


But when we try it on your 
friends and neighbors! Or, re- 
view the course of history! Or 
look among our laws to see how 
many were designed to encour- 
age industrial growth! 


You’ll find that few people 
know where good living comes 
from. 


We are trying to explain the 
source of good living in 
McGraw-Hill magazines, and in 
newspapers. A current adver- 
tisement is shown here. 


We ask other companies, all 
over the nation, to join us in 
running the ‘‘Seed Money’”’ 
message. We supply free mats 
(1,470 line size, for newspaper 
use) with space for name of 
local sponsor. 


President 


McGraw-Hill Publishing Company, Inc. 
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GOOD LIVING 


Comes Only from Industrial Progres 


HE more we believe in the Four Freedoms, 

the greater our obligation to understand 
them, and to know exactly what we have to do to 
enjoy all of the advantages they imply. 


Take Freedom from Want, for instance. Where 
will it come from? Will it be the gift of a govern- 
ment department? Can it be created by issuing 


orders and directives? 


> Of course not. Executives and government de- 
partments get their powers as well as their money 
from Congress. Can Congress create Freedom 


from Want by law? 


Not in the final analysis. Congress can only 
allocate the total energies of our nation by law. 
It can take all the good living there is and divide 
it up differently. 


So, if you happen to live poorly and want to live 
better, it’s to your interest to see that Congress 
does a very wise job when the time to divvy up 


arrives. 


free. Larger quantities, $1.50 per 100; $10.00 per 1000.) 
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Reprints of this advertisement are available ir booklet form. (Less than 100 copies 
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Congress can assume either that industry can’t 
i™erow any more and try to solve the problem by 


' 


‘viding up existing jobs, or it can stimulate more 





ood living, through wise laws that encourage 
dustrial progress and make more jobs. 


Multiplication will work a lot better than 





jivision, in this case. 


If Congress will hold on to the fact that art, 
ience, political experiments, luxuries AND ne- 





vessities all must have their foundations in healthy 





industry, it will be more likely to pass only those 






laws which encourage industrial growth. 


“Seed Money” an Example 


i When Congress, and the people, realize that busi- 
ness progress is the foundation of all improvement, 
our tax laws will stop confusing personal profit 


(salaries and dividends) with reinvested profit. 


Profit held for reinvestment is the SEED 
MONEY of business. It is the money a business 
saves from current operations to insure future 


growth. 


> Business will need billions of ‘‘Seed Money’’ 
dollars when the war is over. But, under the pres- 
ent tax law, industry cannot save as it should for 


that rainy day. 


You hear lots of talk about the jobs that will 
result from the transparent automobiles and the 
sky-sedans that industry will build after the war, 
but not enough talk about the need for SEED 
MONEY to turn those hopes into realities. 


“Mood Living Comes Only from Industrial Progress (cont'd) 





The practical fact is that business cannot ad- 
just itself to postwar production without ‘‘Seed 
Money.’’ 


& ‘Seed Money’’ will pay for the research that 
must come before new and better postwar prod- 
ucts can be built. It will pay for re-tooling when 
new models are produced. It will pay for the study 
of methods to get the lower costs that will make it 
possible for more people to buy. It will pay for 
setting up new distributors and dealers, and for 
hundreds of other activities that are involved in 
the growth of business. 


The tax law should be adjusted to allow busi- 
ness to accumulate funds for these necessary tasks 


of postwar development. 


Ask your Congressman to see that American 
business is given a chance to create jobs after the 
war, by revising the excess profits tax so as to 
leave the ‘‘Seed Money’’ and by reviewing all 


laws with this principle in mind: 


**Industrial Progress 
is the Source of all Good Living.’’ 


THE McGRAW-HILL NETWORK 
OF INDUSTRIAL COMMUNICATION 


22 publications, which gather ‘‘war-news’’ from the ‘‘war- 


production-front’’ through a staff of 153 editors and 725 engineer- 
correspondents . . . More than 1,500,000 executives, designers, 
production men and distributors use the editorial and advertising 
pages of these magazines to exchange ideas on war-production 
problems. 


McGRAW-HILL BOOKS 


Publishers of technical, engineering and business books for 
colleges, schools, and for business and industrial use. 


McGRAW-HILL 


PUBLISHING COMPANY, INC....BOOK COMPANY, INC. 
330 WEST 42ND STREET, NEW YORK 


THE McGRAW-HILL NETWORK OF INDUSTRIAL COMMUNICATION: 


American Machinist ¢ Aviation * Bus Transportation ¢ Business Week ¢ Coal Age *« Chemical & Metallurgical Engineering ¢ Construction Methods ¢ Electrical 
Contracting ¢ Electrical Merchandising ¢ Electrical West « Electrical World ¢ Electronics ¢ Engineering & Mining Journal « E, & M. J. Meta: and Mineral Markets 
Engineering News-Record « Factory Management & Maintenance « Food Industries ¢ Mill Supplies « Power « Product Engineering * Textile World « Wholesaler’s 

lesman ¢ Business Publishers International Corporation, an affiliate, publishers of Business and Technical Magazines for Latin America,and Overseas Circulation. 
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ELECTRICITY IS THE LIFEBLOOD OF 
Industries 


Vital 


% %. se ape oe 


MODEL 150 
WHEELED EXTINGUISHER 7” 


MODEL 30-T HAND 
EXTINGUISHER 


FREE: New chart showing characteris- 


‘tics of alltypes of approved hand fire ex- 


tinguishers. Copy sent free on request. 











Protect it against 
fire with duGas ! 


When fire strikes power plants or 
electrical equipment...fire is con- 
quered quickly when duGas is 
near at hand. 

Sure and swift in action, duGas 
cuts precious minutes from ex- 
tinguishing time...helps guard 
against dangerous power inter- 
ruptions. 


duGas works fast! 


DuGas dry chemical smothers fire 
the instant it hits flames...for it 
releases huge volumes of flame- 
killing gases immediately on con- 
tact with fire. Hurts nothing but 
fire...and being a non-conductor, 
duGas is safe to use around elec- 
trical equipment. 





DUGAS ENGINEERING CORPORATION, MARINETTE, WISCONSIN 
Owned and Operated by Ansul Chemical Company 
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similar position in New Kensington ; 
1924. In 1930 he became division m 
ager at Greensburg, remaining the 
until his appointment to the Ridgys 
position in 1933. ; 


C 


SKF Announces Three 
Executive Promotio; 


Inree executive promotions hag bes 
announced by SKF Industries, |p 
Philadelphia. 

Thomas W. Dinlocker was ek 
vice-president and treasurer, Richa 
H. DeMott vice-president in charge g 
sales and C. P. Collins, secretary, 

William L. Batt, vice-chairman of 
War Production Board, retains 
presidency. 


> LeRoy L. Wyman, metallurgist § 
some nineteen years with the Gen 
Electric Co. research laboratory 
Schenectady, has been released for tha 
emergency by his company to join the 
staff of the war metallurgy committes 
of the National Academy of Sciences 
National Research Council. His prin 
cipal assignment on the war metallurgy 
committee is the direction of research 
in the fields of non-ferrous alloys used 
in aircraft and ordnance material. 


> ArtHuR W. Croucn, formerly 
assistant in the office of the manager o 
power of the Tennessee Valley Auv- 
thority, Chattanooga, has been made 
administrative assistant to the general 
manager of the Nashville (Tenn.) Elec- 
tric Service. Mr. Crouch joined the 
Tennessee Electric Power Co. in 1921 
as an engineer and was engaged in 
much of that utility’s construction 
work. Among other activities, he rebuilt 
the McMinnville dam, laid out and 
supervised major improvements at 
Hales Bar Village, Hales Bar leakage 
work, improvements of steam founda- 
tions and general improvements in the 
generating facilities. Over a period of 
years he prepared much data on flood 
control and navigation. After the Ten- 
nessee Electric Power properties were 
sold to the TVA he joined the authority. 


> R. E. Onsrap, formerly vice-president 
and general manager of the Thordarson 
Electric Manufacturing Co., Chicago, 
has been made president and general 
manager, following the resignation of 
C. H. TuHorparson as president. Mr. 
Thordarson, who founded the company 
nearly a half century ago and who is 
now nearly 76 years of age, will con- 
tinue his association with the organiza 
tion as technical consultant. At the same 
time the board of directors announced 
that L. G. Winney, formerly treasurer, 
has been named vice-president and 


P 
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HE De Laval Insulating Oil Purifier materially reduces the cost of maintaining trans- 
former and circuit breaker oil at high dielectric strength. The time and expense of | 
servicing each individual piece of apparatus is reduced, and more frequent dehydra- | 










tion of the oil to maintain it at uniformly higher dielectric value becomes economically 
possible. 


De Laval Insulating Oil Purifiers assure high-test oil at a single pass and at high 
capacity. Water is continuously discharged and oil is purified at relatively low tem- 
perature. High efficiency of purification is maintained during long runs. 


Automatic oil flow control and thermostatic heat regulation enable practically auto- 
matic operation. This feature is enhanced by the fact the De Laval Purifier does not 
require the aid of a blotter press in purifying transformer oil. A press may be used 
in series with the purifier for removing colloidal carbon from circuit breaker oil. 


Portable and stationary units, available in several sizes, are described in Bulletin 


F LAVAL 


INSULATING OIL PURIFIERS 
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THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 427 Randolph St., Chieage 


DE LAVAL PACIFIC CO.. 61 Beale St., Sam Francisco 
THE DE LAVAL COMPANY, Limited. 
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333 KVA—66,000 Volts 
Built in March, 1943 


Designed by the Uptegraff Fnainesiing staff, 
built in the Uptegraff plant—you can have your 
requirements in Transformers met without delay. 


Organized to carry through in orderly produc- 
‘ tioh; with the regular line of work, your Uptegraff 
ae and built Transformers will reach you 
“without push nor rush. 
ot 


28 qatien Y 


Let us know your present requireme t 
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treasurer, and W. R. Manonry. f 
merly connected with Arthur Andery 
& Co., has been elected assisiant tre 
urer. 


> T. M. Cumines has been appoiny 
executive vice-president and gen. 
manager of Progressive Welder Co, ) 
troit. Mr. Cummings has heen yj 
president of Progressive since the cy 
pany was founded in 1933. For 4 
first year he was in charge of may 
facturing and engineering developme 
With manufacturing and engineer 
divisions organized, he was placed 
charge of sales development. As exer 
tive vice-president and general manage 
Mr. Cummings will be in comple 
charge of all operations, 





> Georce W. Bower, assistant to 4 
vision superintendent, Camden are 
Public Service Electric & Gas Co., Ne 
ark, N. J., has been appointed engineg 
in the company’s general office. Jog 
H. THompson, formerly district supe 
intendent, Elizabeth district, has hee 
made assistant division superintendent 
Camden area. ArtTHUR R. Horner ha 
been appointed to succeed Mr. Thomp 
son in Elizabeth. He was formerly dis 
trict superintendent, Bound Broo 
STANLEY H. Witcox, formerly distric 
distribution engineer, Bound Brook, ha 
been promoted to district superin 
tendent, replacing Mr. Horner. 


> Sipney R. Snow has been appointed 
assistant to vice-president (operations) 
of American Steel & Wire Co. In his ne 
position he will handle operating costs. 
Joun R. Gaut has been named general 
superintendent of the Waukegan (Ill.) 
Works of the company, succeeding Mr. 
Snow. Mr. Snow held various positions 
at Waukegan until he was made general 
superintendent of the Waukegan Works 
in 1941, Mr. Gaut became identified 
with American Steel & Wire in 1919 and 
for the past two years has been assistant 
general superintendent of the Wauke- 
gan Works. 


> Dr. Water S. Lanpis, vice-president 
of the American. Cyanamid Co., has 
been awarded the gold medal of the 
American Institute of Chemists. This 
medal, which is awarded annually for 
outstanding services to the science of 
chemistry, is being’ presented to Dr. 
Landis not only in recognition of his 
contributions to chemical engineering 
and development work, but also for his 
services to the professional side of chem- 
istry. Many patents have been granted 
to him and he is the author of numer 
ous articles on chemical, financial and 
economic subjects. He is a past-presi 
dent of the Electrochemical Society and 
has also served as chairman of its New 
York secHon™: fas well as of the New 
York sectiin ‘of: fhe Ariferichn Chemical 
Society. THE F 
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W.: is destructive but not all effort that goes into the big 
| fight is wasted. Some of it is going to pay mighty big 

future dividends. That is especially true of the war work | 

that is going on in the country’s laboratories. 


At Formica this work has resulted in the development of 
some new insulating materials with new and valuable 
characteristics which will be doing important jobs in 
American electrical products long after the war is over. 


Three new grades MF, FF-10 and FF-41 accomplish things 
that could: not be done previously with this laminated in- 
‘sulation. MF is a glass mat base for applications requiring 
low loss at radio frequencies (Power Factor .011; Dielectric 
Constant 4.6; Loss Factor 0.05 at 1 Megacycle). 









F-10 is Fiberglas fabric base material combining good 
dielectric strength and heat resistance. And FF-41 is _ 
designed to resist. arcing. : 






‘5 






These materials have a new and important usefulness. cid 
At present they are available only for the most essential 
war uses. But later they will be widely applied. ' 







aut 


THE FORMICA INSULATION CO.,..4630 SPRING GROVE AVENUE, CINCINNATI;..C. 


TECTRICAL WORLD. © May 1; -59-43 GIFU F) 1-1-3 




















Now—102 engingers and scientists help make the 


STANDARD HANDBOOK 


for 


ELECTRICAL 
ENGINEERS 


dependable and practical for you 








e volume 
be of 










sive | re 
ists. ELECTRONICS 


ARCHER E. KNOWLTON, Editor-in-Chiet 
Associate Editor for Engineering, Electrical World 


i a ees 7th Edition, 2303 pages 6x9, 


' I ’ . 0 
What the Standard gives you 1700 illustrations, 600 tables, $8.0 


—definitions, conversion factors, physical Here is the great standard reference work of all 
and mathematical principles. . : £ 
—accepted formulas and experimental in the electrical engineering profession or ‘waose 
— ; work in industry or engineering touches on this 
—bases of design of electrical equipment 
for commercial performance field. Its 2303 pages present a handy-reference com- 
Tren pies, And practice of assembling | Dilation of practical, usable data from all fields of 
—criteri d Its i " i i i the most fre- 
irely"in varlows Industries” ato.” | electrical engineering practice, plus th 
—the information you want in the form quently required fundamental theory, units, and sys- 
avolding "errors, “saving. time. and | tems of measurement, made dependable by the work 
troubl ing vi , ae 
assuring yourself “of best results in | of more than 100 engineers, scientists, teachers, and 


handling a wide variety of problems. 


other authorities. 





Thousands of useful facts in these DESIGNED TO USERS' SPECIFICATIONS 
26 BIG SECTIONS Before setting the pattern for the Seventh Edition, 
A ap PE , of 
Units and Conversion Factors the Editor-in-Chief inlervinwed a large number 
——— and Magnetic Circuits users of previous editions, to see what they would 
Properties of Materials like the new edition to be. As a result of their sug- 
Circuit Elements i Edition contains such basic 
Transformers, Regulators and Reac- %9°S#0ns. the Seventh i : 
tors improvements as more emphasis on handy-reference 
~~ ne compilation of usable facts, less historical material 
Stross cutvent Gonceators and Motors and more data about equipment, materials, and 
ec , 
Prime Movers mere practices, more sources of industry standards, codes 
Sewer Seema dees Equipment and specifications, and expanded index, as well as 
Power Transmission complete revision of subject matter to keep abreast 


Power Distribution : 
Wiring Design—Commercial and In- of current practice. 
dustrial Buildings 
Illumination 
Industrial Power Applications 
Electric Heating and Welding 
Eleetricity in Transporation 
Electrochemistry and _ Electrometal- 
lurgy 
Wire Tel 
e@ Telephony and Telegraphy 
Electronics and Electron Tubes 
Radio and Carrier Communication 
Codes and Standard Practices 
Electrophysics 








SEVENTH EDITION 


@ every section fully revised 

e@ whole new sections; actu- 
ally hundreds of pages of 
new material 

@ more contributors; every 
section treated by an ex- 










pert 
@ new format; larger pare, 
larger type, larger dia- 
grams 







Benefit as thousands have 


Tens of thousands of engineers have benefitted from former editions of the Stand- 
ard. With this Seventh Edition you will too. On hand when you need it, the 
book gives security in troublesome situations, saves dollars, hours, and effort by 
giving the right, dependable answer at the right time. Take this easy step that 
may mean much to you later. Mail the coupon today. 


seco eeeeseseresccsssnsnnssseenasessesenseesesesesesenesssasesesnesesesssssesessesnesssesenssensseuesessesessy, 


10 DAYS' FREE EXAMINATION 


| 


McGRAW-HILL BOOK CO., Inc., 330 W. 42nd St., New York 

Send me a 7th edition Standard Handbook for Electrical Engineers for 10 days examination on approval. 
Within 10 days of receipt, I will send you $8.00, plus few cents postage, or return book postpaid. (We 
pay postage on orders accompanied by remittance.) 
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OBITUARY 


Ludwig Kallir 


Ludwig Kallir, retired chairmay 
the board of directors and chief » 
neer of the A.E.G. Union Electrip 
Manufacturing Co., Vienna, Anygp 
died on January 7 in a London, 
land, hospital. He was 68 years of a 
Mr. Kallir had been prominently ide 
tified with power generation, trang; 
sion and distribution in Central Eyry 
for more than 40 years, He rep 
sented his country at many inten 
tional conferences as an official ¢ 
gate; as such he spent some time ; 
this country during the 1936 Wy 
Power Conference. 





They sa’ 
step up 
mightily 
producti 

Parag 
being us 
trial ope 
Born in Austria in 1874, he receive man sign 
his engineering education at the Vieng yeyor oj 
Institute of Technology, was graduated light ex 
with highest honors, and stayed ther@i enamel | 
for the following four years as an inf ber curii 
structor in electrical engineering unti Ask a] 
he joined the Union Electric & Manu help pla 
facturing Co., Vienna, which was late equipme 
bought by the A.E.G. Berlin and beg tion. 
came as the Austrian branch th 
A.E.G. Union Electric & Manufacturing w p | 7 £ 
Co. In 1908 he was assigned the duti 

2 . a. On 

of head of the central station engineerH ones ; 
ing department, later became a membeM controls. 





of the board of directors, and finally itq% traticns, c 
s . . * 2 } 
chairman and chief engineer. He a 
tired in 1937, keeping on in Vienna ie oo tion 


a consulting capacity. In 1939 he wenl 
to England. 

Dr. Kallir was a member of thi # Manu 
American Institute of Electrical Engi nes 
neers, the Institution of Electrical Engi aca 
neers (British), the Swiss Institute of PARAG 
Electrical Engineers, the Internation 40, <p, 
Conference on Large High-Voltage 5y* 
tems (CIGRE) in Paris, the Austria 
Illuminating Society and a_ formef 
president of the Austrian Committee of 
the International Electrical Comms 
sion and of the Austrian Institute (i) [ijeene 
Electrical Engineers. 
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PARAGONS OF 
ERFORMANCE 


iD fT : 





They save precious man-hours... 
step up human efficiency . . . aid 
mightily in reaching those high- 
production goals. 

Paragon Automatic Timers are 
being used in thousands of indus- 
trial operations... such as: Watch- 
man signals, power disconnect, con- 
veyor operation, pump operation, 
light exposure, liquid agitation, 
enamel baking, heat treating, rub- 
ber curing, plastic molding, etc. 


Ask a Paragon Timer Engineer to 
help plan your present or post-war 
equipment. No charge; no obliga- 
tion. 


WRITE FOR THIS BOOK 


.. . Describing industrial timers, time- 
switches and other time 
controls. Contains illus- 
traticns, construction and 
installation data, list 
prices and reference in- 
formation. 











* Manually reset interval timer 434” 
high, 2144” wide, 17%” deep, for sur- 
face mounting on standard handy box. 

PARAGON ELECTRIC COMPANY 

407 S. Dearborn St. @ Chicago, Illinois 
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BUILDERS OF ELECTRICAL EQUIPMENT SINCE 1905 
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J. W. Rickey 


James W. Rickey, formerly chief hy- 
draulic engineer of the Aluminum Co. 
of America, died in Washington, D. C., 
on April 19, after a long illness. He was 
71 years old. Since his retirement in 
1927 Mr. Rickey had made his home in 
Washington. He continued to serve the 
Aluminum Co. in an advisory capacity 
and had also recently rendered the 
government valuable service on national 
defense problems. 

A native of Dayton, Ohio, and a 
graduate of Rensselaer Polytechnic In- 
stitute, Troy, N. Y., Mr. Rickey re- 
ceived his early experience with the 
Northern Pacific Railway in Minne- 
apolis, the St. Anthony Falls Power Co. 
and the Minneapolis Mill Co. In 1907 
he was engaged by the Aluminum Co. of 
America as its chief hydraulic engineer. 
For the next thirty years he designed 
and supervised many of the structures 
and developments planned and carried 
out by the company. 

Mr. Rickey made an exhaustive study 
of the undeveloped water power in the 
South which subsequently led to the 
company’s acquisition of power sites on 
the Little Tennessee River and _ its 
tributaries. In 1916 he directed the 
construction of the Cheoah Dam and 
power house in North Carolina, which 
was the highest spillway-type dam in 
the country when it was built. His 
greatest accomplishment was probably 
the construction of the Chute-a-Caron 
development on the Saguenay River, 
Quebec. The finished structure at 
Chute-a-Caron is 200 ft. high, yields 
about 200,000 hp. and forms the first 
section of one of the largest hydro- 
electric developments in the world. 


> Louis D. Gress, 73, superintendent of 
Boston Edison’s advertising department 
for mary years prior to his retirement, 
and for a time assistant head of its 
public relations bureau, died at his 
home in Newton, Mass., on April 21. 
He was born in St. Johns, Mich., and 
after being graduated from Oberlin 
College in 1898 engaged in newspaper 
work at Springfield, Mass., and Wash- 
ington, D. C., serving for a time also 
as secretary to Congressman F. H. 
Gillett of Massachusetts. He joined the 
Boston Edison staff in 1906, remaining 
until 1935. During this period he was 
president of the then New England 
section, National Electric Light Asso- 
ciation, and of the Public Utilities Ad- 
vertising Association. Mr. Gibbs was 
a gifted speaker on industry policies 
and a leader in constructive public and 
employee relations thinking, being 
widely known in the electrical field for 
his practical idealism. 
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MATTHEWS 
HOLDFAST LAMP 
CHANGERS 








_ Removes and replaces 
_ lamps in high places, such as | 


| ceilings, side walls, electric 
| signs, etc. Like a human hand 


on the end of a wooden pole. | 


Saves time and prevents lad- 
der accidents. 


To remove or replace lamps | 


from side walls or at an 
angle, pull cord attached to 
the swivelled ring. This 
bends the wristlike coil 
spring so that the Changer 
will work just as well at a 
right angle to the rotating 
pole as in vertical position. 

Shipping weight each, 1 


| | pound. 


No. 2 


For 50-Watt Rough Service, 15 to | 


100 Watt Mazda and other lamps up | 


| to 3 inches in diameter. 














wo Than 6tol| mor 
| Price Each| $5.00 |$4.75| $4.50 
No. 3 


and other large and odd shapes up | 


For 60 to 500 Watt Mazda Lamps 
to 5 inches in diameter. 
} 











No. 3 | Than 6to11| 120r 
6 + More 
Price Eachi $5.50 |$5.25| $5.00 


All Prices F.O.B. St. Louis, Mo. 


| _ Specially treated wood handles can 
| be furnished in 6-foot sections at 
$3.75 per section including couplings. 
| 


Your Electrical Supply Jobber 
Will Fill Your Order. 


W. N. MATTHEWS 


CORPORATION 
ST. LOUIS, U. S. A. 
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Square D Sales Up 
in First Quarter 


Sales of Square D Co. in the first 
quarter this year were somewhat larger 
than in the corresponding period of 
1942, the total approximating volume 
handled in the December quarter last 
year, F. W. Magin, president, told stock- 
holders at the recent annual meeting. 
“Tt appears that volume for the whole 
of 1943 should exceed 1942 sales of 
$39,349,044,” he said. 

Stockholders voted approval of a re- 
tirement plan designated to provide in- 
come upon retirement for certain sal- 
aried eligible employees at the age of 
65 years. The plan will become effective 
as of March 31, 1943, upon approval 
of the U. S. Internal Revenue Depart- 
ment, 

Stockholders also voted to reduce the 
authorized preferred stock of 17,450 
shares, thereby canceling 1,550 shares 
retired last June through operation of a 
retirement fund into which not less than 
5 percent of net profit is paid each year. 
Directors at a later meeting authorized 
the purchase or redemption of an addi- 





ANUFACTURING-MARKETS 


tional 1,450 shares this year, which 
when effected will reduce outstanding 
preferred stock to 16,000 shares. 


G.E. Net, $10,422,576; . 
Taxes Up 47% 


General Electric Co.’s profit available 
for dividends for the first three months 
this year amounted to $10,442,576, 
compared with $10,329,774 for the 
similar period last year, or 36 cents a 
share of common stock in each period, 
President Gerard Swope announced at 
the recent annual meeting of stock- 
holders. These amounts were after pro- 
vision of $66,000,000 and $45,000,000, 
respectively, for federal taxes on in- 
come and for post-war adjustments 
and contingencies, an increase of 47 
percent. 

Orders received during the first three 
months this year amounted to $422,047,- 
000, compared with $299,120,000 for 
the first quarter of 1942. Net sales 
billed (representing shipments) during 
the period totaled $277,872,103, com- 








JOHNS-MANVILLE “E”—More than 4,000 Johns-Manville workers and members of their 


families celebrated the formal raising of the Army-Navy “E” award to the company’s 

Manville, N. J., factory recently. Principal speakers were Major-Gen. Thomas E, Robins 

and Lewis H. Brown, Johns-Manville president. John E. Begert, plant manager, accepted 
the flag on behalf of the workers 
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pared with $190,861,108 for the sim 
period a year ago, an increase of 
percent, 
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Orders, Shipments 
Spurt in Februar 


New orders received by manutg 
turers of electrical machinery during 
the month of February advanced 
sharply, according to the index com 
piled by the Bureau of Foreign ang 


















1940 1941 1942 1943 light-color 
las White} 
ht than 2 
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bor made 
stallation 
ynsolidat 


ELECTRICAL MACHINERY INDICES ot 
Bureau of Foreign and Domestic Commerce 


Domestic Commerce. The index moved ( 
upward to 435 from 346 (revised) in re 
January. It stood at 452 in February, @> &"° 
1942 bmpared 
: =. he same p 
Recovering from the comparatively 


. ‘ > Provid 
light volume of the previous month, the ae 
index of the value of electrical machin- > Reflec 
ery shipments in February resumed work § 


its record pace, rising to 457 from These inc 
369 (revised) in January. The index JMpsion, redi 
in February, 1942, was only 249. pe, increa 

Only a slight change occurred in the od 
electrical machinery inventories index 8 a o 
—February, 332.2; January. 327.0 (te Bios mad, 


vised); February. 1942, 250.3. m addition 
Mainte1 
6 eeping, 


eriodic sc 


A.S.A. Committee Postpones # Send 


loors.”’ V 

Work on Wire Sizes Brompany 

i Shed 

Announcement has been made that etc 
the subcommittee on wire and_ sheet 
metal gages of A.S.A. committee B32 
on the same subject has decided to post 
pone final action on the proposed 
American Standard for Preferred Sizes 
for Bare and Metallic-Coated Round 

Wire until after the close of the war. WH 

Last December the subcommittee held 


; ; ; For 
a meeting to receive the report o! 1s ‘ 
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‘FLOORS 
brings 20% 
more light 


light-colored concrete floor made with 
lasWhite portland cement reflectsmore 
ht than a floor made with gray port- 
d cement and very much more thana 
bor made with still darker materials. 
stallations in aircraft plants for Boeing, 
msolidated, Douglas and North 
merican prove this. Extensive lighting 
sis show that a white-cement floor, 
bmpared with a gray-cement floor in 
he same plant— 
> Provides 20% more light on vertical 
work surfaces (see illustration); 
> Reflects61% more light to underside 
work surfaces. 
These increases in illumination sharpen 
ision, reduce accidents, decrease spoil- 
ge, increase production. 
Concrete floors made with Atlas White 
ortland cement have the same charac- 
ristics, including durability, as concrete 
ors made with gray portland cement. 
mn addition, they are light in color. 
Maintenance is simple—frequent 
leeping, occasional damp mopping, 
riodic scrubbing. 
Send for new book, “Light from 
lors." Write Universal Atlas Cement 
ompany (United States Steel Corpora- 
ion o hsidiary), Chrysler Building, New 
bork City, 


Ne 
WHITE CEMENT 


For Light-Reflecting Floors 
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subgroup which had developed the 
proposed standard. Copies of the pro- 
posal had been sent out to industry for 
criticism in February, 1942, and the 
canvass had resulted in a number of 
disapprovals, the subgroup reported. 
After reviewing the report, which indi- 
cated that one-fourth of the replies 
expressed disapproval or counseled de- 
lay, the committee decided to postpone 
final action until the close of the war. 


Manufacturers Make 
Sales Assignments 


Electrical manufacturers have 
cently announced the following appoint- 
ments to their sales staffs: 


The Bristol Co., Waterbury, Conn., has 
announced the appointment of George R. 
Atkins as manager of the branch sales of- 
fice and factory in Akron, Ohio. Mr. Atkins 
joined the Bristol Co. sales organization in 
1929, starting in the New York office. He 
will maintain headquarters at the company’s 
branch sales office and factory at 727 Grant 


St., Akron, Ohio. 


The following changes in office addresses 
and personnel of the application engineer- 
ing organization were recently announced 
by the Lincoln Electric Co., Cleveland, 
Ohio. H. H. Stahl of the Philadelphia of- 
fice, has been transferred to Boston as dis- 
trict manager of that area, in addition to 
his welding application work; R. J. Shep- 
herd, formerly of the Toledo office, to the 
Philadelphia office; C.'M. Richardson, for- 


merly of the Moline office, to the Toledo | 


office as application engineer and district 
manager; and W. J. Barrett was trans- 


ferred from the Moline office to the Detroit | 


office. C. B. Herrick of the Philadelphia 
office has been given leave of absence from 
the company to assist the Jefferson Boat 
Works, Jeffersonville, Ind. 

Progressive Welder Co., Detroit, has ap- 
pointed A. D. Lewis West Coast service 
and sales representative with headquarters 


at 4328 San Fernando Road, Glendale. He | 


will cover the State of California. 


Victor Insulators, Inc., 
David D. Schneider sales agent for the 


state of Kentucky, with offices in the Ken- 


yon Building, Louisville. 


New Product Reduces 


Mica Stock Drain | 


Relief is promised from a critical 
shortage of strategic mica imports, ac- 
cording to General Aniline & Film 
Corp. announcement. Priorities have 
been granted for the immediate erection 
of a plant for the production of “Polec- 
tron” Synthetic, a primary substance 
used in strategic mica replacement ma- 
terial. It is expected that the new syn- 
thetic material will substantially reduce 
the drain on America’s imported mica 
stockpile, most of which is earmarked 
for war production. Its high-tempera- 
ture resistance, combined with low 
dielectric loss, makes it useful in sev- 
eral types of radio equipment now 
requiring mica. 
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Admittedly* the most reliable and inexpen- 
sive method of making compression joints on 
tubular type connections used in underground 


work. 


6. 


AND THESE 6 FACTS 
PROVE IT! 


Lightweight—only 27 Ibs. 
Small size—operates in man- 
hole. 
Ample hose length—reaches 
from street pump to work. 
Efficient—foot operation frees 
hands. 

Safe—insulating coupler pro- 
tects against shocks. 


Accurate—die head marked 
for proper indentations. 


* One System reports 200 Sheldon Kompress Units 


in 


operation daily for 6 years with maintenance 


costs too negligible to record. 


Complete dimensional data 
in our catalog. 


SERVICE CORPORATION 
Long Island City, N. Y. 


“YOU'RE WELL CONNECTED WITH SHELDON” 
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line fact you 
want Is 


HERE... 


No matter what it may 
be, you will find com- 
plete data in this practi- 
cal handbook for line- 
men, foremen, and other 
employees of line depart- 
ments. 





Revised, enlarged, 2nd edition of 


THE LINEMAN’S 
HANDBOOK 


652 , 6x? oe 
~ EDWIN KURTZ 


This handbook covers everything the 
practical man wants to know about 
every phase of transmission line work. 
It is a handy volume packed with work- 
able plans, methods, kinks, short cuts, 
tables, diagrams, and photos on every 
aspect of materials, poles, towers, 
stringing, guying, trouble-shooting, 
first aid, etc. Use it as thousands of 
other line department workers have— 
to check your methods against the prac- 
tice of others, to get fast, dependable 
answers to problems that arise on the 
job, to brush up on special points, and 
for consistent 
study to improve 
your knowledge, 
grade, and earn- 


ings. 


of FACTS 





How-to-do-it methods, time and trouble 


saving suggestions given in these 
chapters: 
1. Elementary Electrical 10. Tower-line Erection 
Principles 11. 4nspection, Testing, 
2. The Electric System and Maintenance 
3. Distribution Circuits 12. Rural Lines 
13. REA Manual of 
4. Line Materials Operation and Main- 
5. Line Equipments tenance 
6. Line Protective 14. Safety Methods in 
Equipment Construction of Over- 
7. Line-controt Equip- head Lines 
ment 15. Pole-top Resuscitation 
8. Fundamentals of Line 16. First Aid Talks 
Design 17. Accident Prevention 


9. Pole-line Erection Course for Linemen 
ee, 





10 DAYS' FREE EXAMINATION 


SS SS PRESET ESSERE SSSSSSSR EE Ses eeseeeeeseeeeeseEesaEEeS 


McGraw-Hill Book Co., Inc. 
330 West 42nd Street, New York 


Send me Kurtz—Lineman’s Handbook for 10 days’ 
examination on approval. In 10 days I will send 
$4.00 plus few cents postage or return book post- 
paid. (We pay the postage if you remit with order.) 


Tee OE DRARe soins cans ceewceshictan vasevesnsous 


PORTO, 6 6 dno cdc cavwes cbstescudiabenepewneedas 


SOE | Os xan: aiek boss Eeneiowre in sare i doen FW-5-1-438 


SS CCS SOSSSSeeeeeeEeeseeesenesesew 
eseeecese 


SSSSSOSSSSSSS SSS SSSSSS SSC SSSSSSESSSS Se Seseresesesees. 


118 (1518) 


That transmission 










Field Reports on Business 


Radio and communication apparatus is selling at a fast rate. Large contract, 
are being placed in various sections of the country, involving wiring supplies 
Among the new orders of interest are those for automatic fire alarm Systems, 
Under the impetus of the Easter Season retail sales advanced sharply. 


NEW YORK 


Activity on the stock market shows con- 
siderable evidence that the interest of 
investors is trending to shares that have 
a post-war significance. The groups of 
shares gaining in this respect include: 
consumer durable goods issues: retail 
store and mail order stocks; building ma- 
terial manufacturers and related issues: 
farm equipment issues; manufacturers of 
industrial equipment whose activities have 
been curtailed due to the war effort; is- 
sues of companies with properties abroad 
and, last but not least, companies whose 
earnings have been reduced by high war- 
time taxation. In this latter category may 
be listed public utilities and_ electrical 
issues. The activity in the utility issues 
suggests that a more conservative political 
trend and a belief that regulatory policies 
will become less drastic has a good deal 
to do with the keen investment interest in 
these securities. 

The Federal Reserve Board reports that 
department store sales were 15 percent 
higher nationally during the latest week 
than for the corresponding week a vear 
ago. Boston was up 17 percent, New York 
10 and Philadelphia 25 percent. For the 
latest four-week period ‘the increase na- 
tionally was 7 percent over 1942. 

Civil engineering construction in con- 
tinental U. S. for the latest week totaled 
$83,165,000, 11 percent lower than the 
previous week, but 61 percent below the 
corresponding 1942 week, according to 
Engineering News-Record. The current 
week’s construction brings the 1943 total 
to $1,171,009,000—54 percent lower than 
the 17-week period in 1942. 


CHICAGO 


Decreesing construction activity is be- 
ginning to be reflected in a reduced vol- 
ume of heavy electrical equipment orders 
from industrials, Chicago electrical manu- 
facturers report. Volume is being held 
up to some extent, however, by orders 
from outlying areas and lend lease. Bulk 
of the smaller electrical manufacturers 
have converted their plants and are en- 
gaged in war sub-contract work. 

Increased maintenance of electrical 
equipment is being reflected in a general 
upturn in activities of service and repair 
departments of the larger electrical manu- 
facturers and in an increased volume of 
orders for spare parts for utility and 
industrial classes of apparatus, observers 
state. 

Used electrical equipment dealers re- 
port the number of orders is currently 
about 20 percent above “normal,” with 
the dollar volume 2} to three times the 
normal average. This is interpreted to in- 
dicate that the larger machines, motors 
and generators are most in demand. Great- 
est demand is for high speed (1,200 r.p.m. 
and above) motors and generators. De- 
mand for large generators of around 600 
r.p.m. is dormant. 

During the week ended April 2? some 
82 Chicago concerns received 147 war 
contracts totaling $13,260,000. It is sig- 
nificant of the decrease in construction 
that of this total amount only $618,000 
was represented in contracts for construc- 


tion. The balance was for manufactur 
goods, 


NEW ENGLAND 


The Navy is very active in the electric 
market. Westinghouse’s East Springfelj 
plant is manufacturing electric coolers fy 
transports, each ship to be supplied with 
enough units to furnish 800 gals. of 50-deg 
drinking water per hour. Barnstead Sj 
and Sterilizer Co., Boston, has sold 
portable stills; International Equipmey 
Co. has received an order for 75 centr. 
fuges, and B. F. Sturtevant will furmig 
353-35 gal. ballast pumping units. Order 
for Argovox Corp. capacitors are beixy 
placed in good volume. Radio and con. 
munication apparatus is selling fast. Order 
for field donk generators were placed lag 
week with a prominent manufacturer, 

The C & K Electric Co. has received 
a contract for wiring a shipyard addition 
in Rhode Island. American District Tek. 
graph Co., Portland, Me., will install a» 
automatic fire alarm system, costing about 
$50,000, and Ley Construction Co., Spring. 
field, Mass., has been awarded a contract 
for an addition to hospital buildings ser. 
ing Western Massachusetts, at a gost of 
about $100,000. Another contract which 
will involve wiring for light and power 
calls for the enlargement of a maternity 
hospital at New London, Conn., which 
will be carried out by Cuzzi Bros. Mi. 
Vernon, N. Y 

Connecticut manufacturers have  su)- 
mitted Navy tenders for 55,000 snap 
switches and a Massachusetts concern ha: 
quoted on 8,000 telephone head harnes 
sets. Interest in heavy propulsion storage 
batteries is noted by a number of bids 
submitted by manufacturers in this dis 
trict. 


PACIFIC COAST 


The value of building permits for the 
seven western states is now running 50 
percent below that of 1942 and 70 percent 
below 1941. The March value for the 
Northwestern states, however, slightly ex 
ceeded that for last March. 

A $15,000,000 appropriation is being 
sought to complete the Shasta and Friant 
and other features, principally pumping 
of the Central Valley project for irrigation 
and power. The Bonneville system ha 
contracted to construct a plant at Han 
ford, Wash., that will ultimately add 140- 
000 kw. to its power resources. 

The city of Tacoma is preparing plan 
for its second Nisqually power develop 
ment. Additions to Columbia Steel’s plant 
at Provo, Utah, will bring its installation 
value to $150,000,000 and $1,700,000 adii- 
tional housing is under way for new work 
ers. 

New orders of varied interest include 
automatic fire alarm systems for ever! 
gunnery and naval ammunition depots: 
elevator cable for several large renovate 
public buildings; portable power plant: 
and floods for Bonneville system; a million 
feet of 4-inch fibre conduit for the Signal 
Corps, or several trainloads; a low bid 
Seattle of $14,850 from Standard Tran 
former Co.; 2,000 small combination m¢ 
tors for a coast manufacturer of sirens 
and industrial horns; and a million jounts 
of welding electrodes, costing $66,000. 
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TONG LIFE” says: 


"WIDE FLUCTUATIONS 
IN LINE VOLTAGE 
ARE NO PROBLEM for 
ARTKRAFT HOT CATHODE 
FLUORESCENT LIGHTING" 

Here's Why: 


ng* Wide fluctuations in line voltage 
fF does not rule out modern fluorescent 
lighting when the Artkraft Hot 
Cathode Ligne System is used, be- 
cause Constant Voltage power packs, 
||| an exclusive Artkraft feature, as- 
||| sure efficient operation at 85 to 135 
v6 volts, This means that a good light- 
ing job can be done with Artkraft 
equipment where bad voltage con- 
ditions or overloaded lines would make 
it impossible with any other known equip- 
ment. It is also adaptable to 220 and 440 
yolt operation in single or three-phase. 
Also the current-limiting characteristics of 
Constant Voltage cause the voltage to go 
to zero when a short occurs and it re- 
mains at zero until short is relieved — 
it will not blow a primary fuse. 


OTHER EXCLUSIVE 
ity FEATURES OF 
Mh ARTKRAFT ARE: 


NO STARTER SWITCHES: 
ub- This bugbear of fluorescent lighting is 
eliminated by the resonant starting of 
Constant Voltage. 


pss GUARANTEED LAMPS: 

oe The Artkraft Hot Cathode Lamp is guar- 

| anteed 3,000 hours, with a rated life of 

ds over 5,000 hours. It has been field tested 

Is- under adverse conditions for over five years. 
Blackening in light column is reduced 
by exclusive cathode design, assuring a 


0 
ONG 
LIFE 


brighter lamp. 

100% POWER FACTOR— 
he at rated voltage and 98% or over within 
of 85 to 135 volte range. (In almost all cases 
nt will not vary more than 98% to 2% leading.) 


le “EASY MOUNT’ NON-FERROUS 


. MEE REFLECTOR: 


Permits instant mounting or removal for 
cleaning without the use of tools. 

Artkraft exclusive features greatly reduce 
t maintenance costs. No starter switches to 
, replace. Lamp replacements less frequent. 
Ballast replacements unknown. More hours 
saved by making these replacements un- 
necessary. 


WRITE FOR FOLDER F-102. 


WHOLESALERS : 
Write for our proposition 





FIXTURE MANUFACTURERS 


We are pleased to announce that the Artkraft 
Hot Cathode Fluorescent Lighting Systems are 
now available through the manufacturing and 
distributing facilities of the 


é EDWIN F. GUTH COMPANY 

F. W. WAKEFIELD BRASS COMPANY 
and FOSTORIA PRESSED STEEL CORP. 
Their product will henceforth be known as 
Guth-Artkraft_ Fixtures, Wakefield-Artkraft 
Fixtures and Fostoria-Artkraft Fixtures. Other 
fixture manufacturers who have not as_yet 
investigated the Artkraft license proposition 
are urged to do so at once. 


~_ ARTKRAFT 


HOT CATHODE 
| FLUORESCENT LIGHTING 


Division of 
THE ARTKRAFT SIGN CO. 
1115 E. KIBBY ST. 
: LIMA, OHIO, U.S.A. 
Reg. U. 8. Pat, Off. 
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Recent Rate Changes 


Tampa Exectric Co., Tampa, Fla., has 
announced a reduction in electric rates 
that will apply to all residential and com- 
mercial consumers served by the company 
outside Tampa city limits and save them 
approximately $250,000 a year on the basis 
of present use. Peter O. Knight, president 
of the company, said the new schedule will 
be in effect with all meter readings after 
May 1. Approximately 20,000 residential 
consumers will realize savings. “The new 
rates,” company officials said, “are substan- 
tially similar to those installed by the com- 
pany inside Tampa city limits on October 
1, 1942, and where any changes were made 
therefrom it was to eliminate the possi- 
bility of increase in the bill of any con- 
sumer.” The reduced schedule is in keep- 
ing with the company’s previously ex- 
pressed policy of extending lower rates 
to all consumers outside the City of Tampa 
as well as inside, just as soon as it could 
be done. 


Pucet Sounp Power & Licur Co. and 
the Wasnincton Water Power Co. have 
filed reduced rate schedules for apple pro- 
ducers. The reduction is in the form of a 
renewal of the 40 percent slash on pump- 
ing and spray rates, which has been in 
effect for the last two years, as an aid 
toward a long-range rehabilitation pro- 
gram of the apple industry. At the end of 
this year the three years’ saving will total 
more than $500,000, it was estimated. 


Recent Legislation 


Ilowa—-Legislature has adjourned with- 
out passing a bill that asked exemption 
from taxation for co-operative corporations 
and associations not operated for profit 
and engaged in generating or furnishing 
electric energy to farms, farm establish- 
ments, rural churches, schools, villages 
and towns under six hundred population 
where electric service is not otherwise 
available. 


Oxn1o—House taxation committee re- 
cently killed a bill to permit local taxa- 
tion of publicly owned utilities after Mayor 
Frank Lausche of Cleveland and other 
municipal officials voiced a vigorous oppo- 
sition. The measure was deferred indefi- 
nitely by a vote of 12 to 6. Mayor Lausche 
said cities had been given constitutional 
authority to operate public utilities and 
they should be allowed to do so as they 
saw fit. A House bill reducing from 6 to 3 
percent the interest which utilities must 
pay on consumers’ cash deposits has been 
passed by the Senate and is now ready for 
the Governor’s signature. 


New Television Movie 


The wonders of home entertainment 
made possible through the medium of 
television are presented in General 
Electric Co.’s new television movie, 
“Sightseeing at Home,” which was re- 
cently released. The movie was made 
at G.E.’s television studio, WRGB, at 
Schenectady. The movie is available 
to schools, churches, service men’s 
clubs at no cost other than transpor- 
tation charges and may be obtained 
from G.E. film distribution centers in 
major cities. 
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"it sure is 


HANDY— 


to have ALL kinds 
in One Catalog!” 










































































For any good Straight 
or Parallel Connector, 
see the COMPLETE line 


These illustrations can only suggest 
the wide variety in the Penn-Union 
Catalog . a complete line of 
Bolted Straight Connectors and 
Reducers .. . Screw type... Split 
Sleeve type ... Shrink fit... 
Universal Parallel Clamps... E-Z 
Connectors that take a wide range 
of conductor sizes, 








Also . . . the most complete line of 
Service Connectors, Tee Connect- 
ors, Cable Taps . . . Elbow and 


Cross Connectors . . . Bus Sup- 
ports, Clamps, Spacers. . . Ground- 
ing Clamps, Terminal Lugs. 

Penn-Union connectors are the 
first choice of leading utilities, in- 
dustrials, electrical manufacturers 
and contractors—because they have 
found that ““Penn-Union” on a fit- 
ting is their best guarantee of 
Dependability. 


PENN -UNION 


ELECTRIC CORPORATION 
ERIE, PA. Sold by Leading Jobbers 















Conductor Fittings 
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STRAIGHT CONNECTOR 


for Aluminum Cable 





BOLT-PRESSURE TYPE 
Capacity: No. 4 to ‘- - With Solid Core Wire 
nly 





FULL CONDUCTIVITY AFTER JOINING 
CABLE .. . GRIP EQUAL TO TENSILE 
STRENGTH OF CABLE 


Designed to join cable, comprised of one hard 
steel wire surrounded by aluminum strands. 
A joint thus made will withstand a tensile 
strain equal to the rated tensile strength of 
the cable itself, without injury to the cable, 
and without (by test) causing a noticeable 
millivolt drop. 


- 
* WRITE FOR BULLETIN 14-A * 


: uy KRUEGER & HUDEPOHL 


Solderless Terminal Lugs and Connectors 









$. £&. VINE AT THIRD *« CINCINNATI, OHIO 


= need EXTRA 








one person with 


can do the 


work of many 


Making Copies of Anything Written, 
Printed, Drawn or Photographed 





CUT TIME ON 

















Here is a machine that multiplies COPIES OF 
Man-Power and saves equipment, — LETTERS 
releasing men, women and their BLUEPRINTS 
equipment for other work. Speeds up DRAWINGS 
your production! Saves valuable TRACINGS 
hours now spent on copying and WORK ORDERS 
tracing by making photo-exact copies PRIORITIES 
at small expense. Get copies right in SPECIFICATIONS 
your own place of business, without RECORDS 
delays. APECO makes copies up to RECEIPTS 
18”x22”. 1 to 100 copies or more. No LEGAL PAPERS 
chance for error! No need for proof- ee 
ing! " b 
reading! Legally acceptable. Used by sunintecs 






leaders throughout industry. 
FOOLPROOF OPERATION! 


With our simple instructions, any 
office boy or girl can produce perfect, 
photo-exact copies of letters, blue- 
prints, priorities, specifications, 
drawings, etc., at any desk or table. 
No skill or dark room is needed. 
PROMPT DELIVERY 

—on machines and supplies. Learn 
how others in your field have bene- 
fited. Write for FREE folder now! 
Representatives in all principal cities 
and Canada. 


AMERICAN PHOTOCOPY EQUIPMENT CO. 


2849 N. Clark St. Dept. C.F.-1 Chicago, Ill. 


GRAPHS 
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Sales 
Opportunities 


Wasuincton—Bonneville Power Admin- 
istration, Department of Interior, Portland, 
Ore., has authorized construction of initial 
unit of new hydroelectric power develop- 
ment. It will include power dam, generating 
station designed for an ultimate capacity 
of about 140,000-kw., switchyard and trans- 
mission line to connect with Bonneville 
high-tension system. Surveys and investiga- 
tions are being carried out by U. S. District 
Engineer Office, Pittock Building, Portland. 


New Jersey—General Motors Corp., De- 
troit, Mich., plans expansion in plant for 
production of aircraft products for govern- 
ment, including installation of machinery 
and electrical equipment. Cost estimated 
about $800,000, with financing by Defense 
Plant Corp. 


Wisconsin—Cudahy Water Works Co., 
Cudahy, plans expansion in pumping sta- 
tion for increased water supply, including 
installation of two new electrically operated 
pumping units and auxiliary electrical 
equipment. Also construction of power line 
from neighboring power house at plant of 
Cudahy Brothers Co., which will be used 
as power source, to pumping station, about 
7,000 ft. long. Application has been made 
for permission. 


Kansas—Boeing Aircraft Co., Wichita, 
plans expansion in plant for production for 
government, including new building and 
installation of machinery and electrical 
equipment. Entire project will cost about 
$1,000,000, with financing by Defense Plant 
Corp. Work will be carried out at early 
date. Main offices of company are at Se- 
attle, Wash. 


On1o—Toledo Edison Co., Toledo, plans 
immediate replacement of damage at power 
plant, caused recently by fire, with loss 
reported close to $50,000, including equip- 
ment. 


New Jersey—Wright Aeronautical Corp., 
132 Beckwith St., Paterson, manufacturer 
of airplane engines and parts, has plans 
maturing for power plant. Cost reported 
over $70,000, with financing by govern- 
ment. Albert Kahn Associated Architects 
& Engineers, Inc., New Center Building, 
Detroit, Mich., is architect and engineer. 


Catirornra—War Department, Wash- 
ington, D. C., has authorized expansion in 
air force base, including hangars, shops 
and other industrial buildings, with instal- 
lation of machinery and electrical equip- 
ment. Also will construct barracks and 
other buildings, with extensions in elec- 
trical distribution system and power sub- 
station facilities. Entire project will cost 
over $5,000,000 and will be supervised by 
District Engineer Office, Los Angeles. Pro- 
posed to begin work soon. 


New YorK—National Lead Co., 111 
Broadway, New York, will construct and 
operate new plant for production for gov- 
ernment, including several buildings, with 
installation of machinery and electrical 
equipment for large capacity. Cost about 
$1,500,000, with financing by Defense Plant 
Pes Work is scheduled to begin at early 

ate. 


Wasuincton—Navy Department, Wash- 
ington, D. C., has authorized expansion in 
naval air station, including new hangar and 
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COFFING HOISTS 
ARE WORKING FOR 
UNCLE SAM 


If your supply 
ur- 


house cannot 


front. 


COFFING HOIST CO. 


Manufacturers of 


Ratchet Lever, Spur Geared, 
Electric and Differential Hoists 


Trolleys 
Utility Maintenance Tools 


DANVILLE, ILLINOIS 


Solves the Problem of 
Mailing List Maintenance! 


Probably no other organization is as 
well equipped as McGraw-Hill to 
solve the complicated problem of 
list maintenance during this period 
of unparalleled change in industrial 
personnel. 


McGraw-Hill Montag, Lists cover 
ost major industries. They are com- 
iled from exclusive sources, and are 
bosed on hundreds of thousands of 
mail questionnaires and the reports 
of a nation-wide field staff. All 
names are guaranteed accurate with- 
in 2%. 


When planning your direct mail 
advertising and sales promotion, con- 
sider this unique and economical! 
service in relation to your product. 
Details on request. 


Resuly 


~ ¢ 


' wae 
Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 


McGraw-Hill Publishing Co., Inc. 


DIRECT MAIL DIVISION 
330 West 42nd Street New York, N. Y. 





nish you with Cof- 
fing Hoists when 
you want them you 
may be sure that 
Uncle Sam’s orders 
are being filled 
first because we are 
certain he is plac. 
ing them where 
they will do the 
most good. Coffing 
Hoists are also 
helping skilled la- 
bor to do the job 
better and faster 
on our production 
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LEXIBLE INSULATION! 


VARNISHED CAMBRICS 
VARNISHED PAPERS 
SATURATED SLEEVING 
VARNISHED AND 
LACQUERED TUBING 
EXTRUDED TUBING 
CABLE IDENTIFICATION 
MARKERS 


In all commercial sizes, in accord- 


ance with standard and special 
specifications. 








PROMPT SERVICE! 
QUICK DELIVERIES! 













FULL LULIN alg Le 


211 Randolph Avenue, Woodbridge, New Jersey 





G.C.A. 


Lamp Replacers 
Lamp Base 
Removers 

Cartridge Fuse 

Tongs 

Switch Hooks 














Send for Catalogue 


We have been making 
safety tools for 27 years 


THE G. C. A. 


Manufacturing Co. 
Pittsfield, Mass. 




















HIGH GRADE 
HARD PORCELAIN 


FOR 


Electrical Specialties 
High and Low Voltages 


— he 


IMPERIAL 
PORCELAIN WORKS 


TRENTON, NEW JERSEY 


Dearborn St., 





other structures, with installation of elec- 
trical equipment. Also other facilities for 
naval air transport service. Entire project 
will cost close to $1,000,000. Bureau of 
Yards and Docks, Navy Department, 
Washington, D. C., will be in charge. 


On1to—Timken Roller Bearing Co., Can- 
ton, plans expansion in plant for produc- 
tion for government, including new build- 
ing and installation of machinery and elec- 
trical equipment. Entire project will cost 
about $1,750,000, and will be financed by 
Defense Plant Corp. Work will be carried 
out soon, 


ALABAMA—Water Department, Mobile, 
plans extensions and improvements in water 
system, including pumping station with 
electrically operated pumping machinery, 
controls and auxiliary equipment, reservoir, 
pipe lines and other facilities. Entire proj- 
ect is estimated to cost about $800,000. Ap- 
plication has been made for federal loan 
and grant, and permission to proceed with 
project. 


New Jersey—FEastern - Aircraft, Linden 
Division; General Motors Corp., Linden, 
plans early construction of new multi-story 
power plant for service at plant. Cost re- 
ported over $200,000, with equipment. Fi- 
nancing by Defense Plant Corp. 


Ittinors—Ahlberg Bearing Co., 3025 
West 47th St., Chicago, manufacturer of 
ball and roller bearings, will carry out 
expansion in plant for production for gov- 
ernment, including new building and in- 
stallation of machinery and equipment. 
Work is scheduled to begin soon. Cost esti- 
mated about $1,000,000, with financing by 
Defense Plant Corp. 


North Dakota — Civil Aeronautics 
Authority, Washington, D. C., has begun 
surveys for new airport, including hangars, 
shops and other structures, with electrical 
equipment installation. Also, electrical dis- 
tribution system, with lighting system, con- 
trol station and other facilities. Entire proj- 
ect is estimated to cost about $950,000. Air- 
ways Engineering Branch, CCA, 608 South 
Chicago, Ill., in charge. 


G.E. Workers’ Ideas Save 
1,250,000 Man-Hours 


War workers’ production ideas saved 
1,250,000 man-hours in General Electric 
plants during 1942, according to a state- 
ment by the company, announcing that 
a record $158,943 was paid last year 
for 16,204 suggestions adopted of 53,945 
submitted. 

“Besides the time,” the statement 
pointed out, “the suggestions adopted 
saved more than a million pounds of 
steel as well as large quantities of 
aluminum, copper, stainless steel, tin, 
chromium and other vital metals.” 

Two workers, Jerry Buccuzzo of 
Lynn, Mass., and Joseph Mizak of 
Bridgeport, Conn., received single 
awards of $1,200 each, equaling an 
individual mark set in 1926. 

Since the suggestion system was 
started at General Electric, approxi- 
mately 25 years ago, the company has 
paid out more than $1,300,000 to em- 
ployees. 


SPEED 


CONSTRUCTION 
and EXPANSION 
of PLANT FACILITIES 





RELIABLE CABLE GRIPS 


For Pulling in 
Wires and Cable 






These grips can 
be installed 
quickly and pull 
cables depend- 
ably. They do not let go halfway 
through a duct because the wires 
pull with evenly distributed load. 
Eight different styles— all sup- 
plied in a full range of sizes. 


fle 
Wiae ELECTRIC COMPANY 


LOVER 30 YEARS SERVICE TO THE UTILITE , a) 
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BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies. 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems. 


11 Park Place, New York City 
36 State Street, Albany, N. Y. 


BLACK & VEATCH 


Consulting Engineers 


Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 


4706 Broadway, Kansas City, Mo. 


E. J. CHENEY AND CO. 


ENGINEERS AND CONSULTANTS 


Design, Supervision of Construction 
Rehabilitation Engineering, Reports, Studies 
Valuations, Economic and Business Surveys 


New York 





61 Broadway 


COLUMBIA ENGINEERING CORP. 


STRUCTURAL, MECHANICAL & 
ELECTRICAL ENGINEERS 


War Plant Design - Supervision of 
Construction - Engineering Reports 


61 Broadway 323 Plum Street 
New York, N. Y. Cincinnati, Ohio 


HUGH L. COOPER & CO. INC. 


General Hydraulic Engineering, including the 
design, financing, construction and management 
of hydro-electric power plants. 


30 Rockefeller Plaza New York 


JULIEN H. DAVIS 


Member A.LE.E. 
Consulting Engineer 


Industrial 
Utility—Electrical—Mechanical 


740 So. Broadway Los Angeles, Calif. 





DAY & ZIMMERMANN, INC. 
ENGINEERS 


Design - Construction - Management 
Investigations and Reports 


PHILADELPHIA 


Packard Building CHICAGO 


NEW YORK 


Ebasco Services Incorporated 


Industrial Division 


Design and Construction 
Financial and Operating Consultation 
Investigations and Reports 
Consulting Engineering 


Two Rector Street New York 





Electrical Testing Laboratories Inc. 


WAR WORK TESTS 


ELECTRICAL — MECHANICAL — PHYSICAL — 
CHEMICAL — for compliance with Government 
Specifications. 


Inspection— Analysis—Research—Certification 
2 East End Avenue at 79th Street New York 
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PROFESSIONAL SERVICES ~ 





H. F. FERGUSON 


Consulting Electrical Engineer 


Rate Investigations and Comparisons 
Plant Surveys—Reports 





288 Alameda Avenue Youngstown, Ohio 





ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 


48 Griswold St. Binghamton, N. Y. 


FORD, BACON & DAVIS, Inc. 


ENGINEERS 


DESIGN ¢ CONSTRUCTION 
VALUATIONS « REPORTS 
New York— Philadelphia — Washington — Chicago 








FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, Ill. 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
DESIGN, CONSTRUCT, OPERATE & MAINTAIN 
INDUSTRIALS AND PUBLIC UTILITIES 
Reports ¢ Rates ¢ Labor relations ¢ Safety « 
Purchasing « Costs © Laboratory 


61 Broadway sa ES National Press Bidg. 
New York Reading, Pa. Washington, D. C. 





HENKELS & McCOY 


(Electric & Telephone Line Construction Co.) 

Wood pole transmission lines 

Electric Distribution and maintenance 
Philadelphia, Pa. 





HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 


Transmission Lines, Substations 
46 So. 5th St., Columbus, Ohio 
327 South LaSalle Street, Chicago, Il. 
136 Liberty St., New York 


WILLIAM S. LEFFLER 


succeeding 
CHARLES F. LACOMBE—-WILLIAM 8. LEFFLER 
Engineers—Economists 
RATE RESEARCH a SALES RESEARCH 
FOR 


POST-WAR PLANNING 
Cost Analysis Rate Cases 
Noroton, Connecticut 








CHAS. T. MAIN, INC. 


Engineers 
Boston, Mass. 


Electric, Steam and Hydraulic Projects. 
Investigations, Reports, Designs and 
Appraisals, 
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J. H. MANNING & COMPANY 


ENGINEERING 
SERVICES 


120 BROADWAY, NEW YORK 









DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 
Hydro-Electric Development, Dams, Water Supply, | 
Flood Control. Engineering Problems relating ty | 
Water Rights and Water Power Law. Appraisal, | 
New York City, 50 Church St. 









ARTHUR L. MULLERGREN | 


i 


Engineering-Management 


INS 
« 









Public Utilities—Natural Gas The exe 
Kansas City, Mo. the Ar 

speeds 

signe 

n . undistu: 
Recording & Statistical Corp. |B power 
BILL ANALYSIS—CONSUMPTION er 


STUDIES 
THE ONE-STEP METHOD 


Bill Frequency Analyser 
102 Maiden Lane 






New York 





SANDERSON & PORTER 


Engineers 
for the 
FINANCING—REORGANIZATION— 
DESIGN—CONSTRUCTION— 











of 
INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York San Francisco 





SARGENT & LUNDY 


ENGINEERS 
140 South Dearborn St. 


Chicago, III. 










STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 
Reports * Examinations * Appraisels 
Consulting Engineering 
BOSTON »-NEW YORK ¢ CHICAGO e HOUSTON 
PITTSBURGH ¢ SAN FRANCISCO ¢ LOS ANGELES 









WELSBACH ENGINEERING AND 
MANAGEMENT CORPORATION 


Engineering - Electrical Construction - 
Management - Electric and Gas Street 
Lighting Maintenance 
1500 Walnut Street Philadelphia, Pa. 











THE J. G. WHITE 
ENGINEERING CORPORATION 
Engineers — Constructors 
New York, N. Y. 
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IN 
INSTALLATION 


The exclusive Everstick nut housing locks 
the Anchor firmly on the rod. This 
speeds up installation. Plates are so 
Msigned, that they expand easily into 
undisturbed earth, and extra holding 
power is achieved. Made of tough, 
rust-resistant malleable iron. Write for 
bulletin. 


EVERSTICK ANCHOR CO, 
FAIRFIELD, IOWA 


Keep on the job—not 

on the injury list. Pull 

fuses the safe way—USE A TRICO 
FUSE PULLER and avoid severe in- 
juries, shocks, burns, infections, or even 
death. ORDER SOME TODAY! 


TRICO FUSE MFG. CO 


Milwaukee Wisconsin 


STAR METER SEAL 


FOR TYPE 
CS METERS 


Eliminates meter tampering. Cannot be removed 
without mutilating, SEND FOR SAMPLE. 


STAR PORCELAIN CO. 
Si Muirhead Ave. Trenton, N. J. 
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LETTER 
TO THE EDITOR 


| Automatic Air-Breaks 
| for Transmission Taps 


| To the Editor of Evecrricat. Wort: 


The writer wishes to comment on an 


_ article by A. M. McCabe, appearing in 


the January 9 issue of ELectrRIcAL 
Wor p, entitled “Automatic Air-Breaks 
in Lieu of Oil-Breakers.” 

We have had five such breakers on 
the high-voltage side of our system, 


| where voltage transformation is 66/12 
| kv. and capacities from 1,000 to 3,000 
| kw. The system feeding these banks is 
| energized by a diesel plant and a hydro 


plant (at Coolidge Dam) at the ends of 
a 70-mile transmission line. 

This line passes over a rough, moun- 
tainous region and there is much trouble 


' caused by lightning and line surges. 
| Operation of an air-breaker, due to such 


causes, will usually open both oil cir- 
cuit-breakers at the stations, making it 
necessary to synchronize between the 


plants and pick up the loads. This, in | 
| spite of the fact that the manufacturers 


have given the apparatus considerable 


| attention. 


Our experience indicates that such 
equipment is full of trouble caused -by 
the long period of arcing between the 
opening blades. Some money may be 
saved, but service is tremendously sacri- 
ficed. 

Cxiark J. Wetts, Electrical Engineer 

U. S. Department of Interior, 

San Carlos Project. Coolidge, Ariz. 


“Nothing to Sell” Era 


Stimulates Advertising 


Recognition of the important part of 
the trade press in promoting the secur- 
ity of post-war markets, as well as in 
the winning of the war, is shown in the 
release of Marmon-Herrington contracts 
for advertising space in 1943. 

This company is continuing its inser- 
tions in a wide list of publications this 
year, even though there are no Mar- 
mon-Herrington vehicles available ex- 
cept for military and most essential 
civilian services. 

Asked to define Marmon-Herrington’s 
policy concerning advertising in a 
period when the company has prac- 
tically “nothing to sell,” Bert Dingley, 
president, said that lack of actual sales 
contacts was all the more reason for 


advertising contacts, if the manufac- 


turer hoped to return to markets left 
uncultivated during the war. 
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Ait the strength and durability 
inherent in steel are combined--- 
with definite economies---in Crapo 
Galvanized Steel Strand. Heavy, duc- 
tile, tightly-bonded zinc coatings, ap- 
plied by the famous Crapo Galvaniz- 
= ing Process, 
provide lasting 
protection against 
corrosion. 


Ask the distributor 
of Crapo Galvanized 
Products near you or 
write direct for fur- 
ther information! 


INDIANA 
STEEL & WIRE CO. 


MUNCIE , INDIANA 


Every Ambitious Man in Industry 
Should Read this Free Booklet! 


“FORGING AHEAD IN BUSINESS” contains 
FACTS for all thoughtful, forward-looking 
men; it has a message of particular interest to 
technical men. 


This 64-page booklet, of which more than 
3,000,000 copies have been circulated, out- 
lines a definite plan of training for your future 
progress in industry. 


Said one man who had sent for it: 
“In thirty minutes this booklet gave me a 
clearer picture of my business future than 
I have ever had before.” 


Fill in the coupon below and this helpful man- 
ual will be sent to you by mail and without cost. 


ALEXANDER HAMILTON INSTITUTE, 
Dept. 23, 73 West 23rd Street. New York, N. Y. 
Ia Canada, 54 Wellington St., West, Toronto, Ont. 
Please’ mail me a copy of the 64-page book— 
“FORGING AHEAD IN _ BUSINESS..”’ 


(1523) 123 











HOEEOUADOEOUDUDDEONCUAONDDODASOROUREROROAONS DE sEREROEOEEODOROORUOCRDOROHeDEEOO NASH OGSeeeEeEeReSHRRORTOES: 


WANTED 


CHIEF ACCOUNTANT 


for Municipal Utilities sober studious man 
with minimum five years utility account- 
ing, draft exempt. Qualify $10,000 bond 
paid by us. Salary $325 monthly; also va- 
cation, sick leave, pension, life insurance. 
Permanent. Pacific Northwest. Air mail 
qualifications and reference covering ex- 
perience and character. One of the best 
hunting and fishing areas in the world. 


P-538, Electrical World 
68 Post Street, San Francisco, Calif. 
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POSITION VACANT 


DIVISION MANAGER—A company which has 

conformed to the intregration definition and 
is operating in a prosperous, rapidly growing 
territory desires an experienced division mana- 
ger capable of taking complete charge of 
operating division containing approximately 
21,000 electric customers. Knowledge of and 
experience in all phases of utility operations 
is essential with special emphasis upon ability 
to understand people and to operate in a 
manner sympathetic to the public interest. 
Prefer a man at least 40 years of age, ex- 
perienced in utility operations in the South 
or Southwest. Territory contains good schools 


and colleges and living conditions are excellent, 
This is a permanent position with a _ solid 
company and should provide a lifetime of work. 


P-539, Electrical World, 520 N. Michigan Ave., 
Chicago, Ill 

EMPLOYMENT SERVIC 
SALARIED POSITIONS — This advertising 

service of 33 years’ recognized standing 
negotiates for high salaried supervisory, tech- 
nical and executive positions. Procedure will 
be individualized to your personal requirements 
and will not conflict with Manpower Commis- 
sion. Retaining fee protected by refund pro- 
vision. Identitv covered and present position 
protected. Send for details. R. W. BIXBY, Inc. 
262 Delward Bldg., Buffalo, N. Y. 
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POSITIONS WANTED 


ELECTRICAL CONSTRUCTION ENGINEER— 
Estimating quantity take off, purchasing, 

administration. Travel, PW-532, Electrical 

World, 330 W. 42nd St., New York, N. Y. 


MAN—age 38—20 years experience in Power 
plant, both steam and Hydro. Would like a 
position as manager or assistant manager of 
Hydro plant either private or municipal owned. 
Can give best of reference. PW-540, Electrical 
World, 330 W. 42nd St.. New York, N. Y. 


years experience 











Steeovectsanccecenene 


EXECUTIVE—Age 48, 18 
electric and gas utility management. Pres- 
ently employed, but impendent transfer of 
ownership prompts interest in new connection 
with permanent future. Highly successful 
background in public relations, sales, person- 
nel direction and other phases of utility man- 
agement, plus broad understanding of opera- 
tions. PW-541, Electrical World, 520 N. Michi- 
gan Ave... Chicago, III. 
ELECTRICAL ENGINEER—Technical educa- 
tion—age 34 — married — wide maintenance 
experience in industrial chemical plant—pre- 
sent company 10 years—desire position of a 
permanent nature and opportunity for further 
advancement — present employer on partial 
War production orders. Can obtain release. 
PW-542, Electrical World, 330 W. 42nd St., 
New York, N. Y. 
OPERATING SUPERINTENDENT. Experi- 
enced in Operation, Construction, Design, 
Maintenance and Research, Twenty-five. years 
Public Utility Field. Age 51, married, gene 
child. Desire permanent: location. PW-543, 
Electrical World, 520 N. Michigan Ave., Chi- 
cago, Il) se ‘ 
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SALES REPRESENTATIVES 


Can take on established line for sale to utilities, 
contractors, industrials, jobbers, etc. or else will 
act for duration for present representative who may 
be called for military service. We maintain our own 
office, display room’ and storage facilities in New 
York. Prefer line requiring combined technical and 
commercial experience, 


wees 1g RA‘537,: Electrieal World 
i 45830 W, 42 N 
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POST-WAR COLLABORATION: 


British Engineering Compafiy having three factories 
- (ight, medium, heavy) desifes’to collaborate with 
American Manufacturer/s for post-war production. 
“Presently occupied électrical accessories, heavy air- 
blast switchgear, weldéd fabrications, ‘and aireraft. 
Alternative lines of production to the above, Plastics, 
Air-conditioning, Small Compressors, Prepared to 
receive applications for spare time Electrical Engi- 
neering correspondent, Apply Box C 3058 ¢/o. 
W. H. Smith & Son, Ltd., Manchester 3, England. 
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EQUIPMENT 


swrsosness “OPPORTUNITIES” : i2a'orsu 


UNDISPLAYED 


——RATES—— 


10 Cents a WorD. MINIMUM CHaRGB $2.00. 
Positions Wanted (full or part time salaried em- 
ployment only) % the above rates payable in 


advance. 


Bor Numbers—Care of publication New York, Chi- 
cago or San Francisco offices count as 10 words. 
Discount of 10% if full payment is made in advance 


for 4 consecutive insretions, 


NEW ADVERTISEMENTS received by Monday will appear in Saturday’s issue, subject to 
limitations of space available. 


DIESEL ENGINES FOR SALE 


1 Ruston-Hornsby horizontal (310 rpm) 4 cycle, 
continuous duty, 34/38 BHP cap. with 23/26 KW 
(29/34 KVA) 3 phase, 120/208 V generator with 
direct connected exciter and slide base. 

1 Ruston-Hornsby horizontal (320 rpm) 4 cycle, 
continuous duty, 28/31 BHP cap. with 18/21 KW 
(22/25 KVA) 8 phase, 120/208 V_ generator with 
direct connected exciter and slide base. 

Above is complete with automatic voltage regu- 
lators, complete switchboard, water pump, safety 
devices, alarm system, automatic oil system, filters, 
etc, Equipment installed new in 1941; used slightly 
over one year. 


TRANSFORMERS FOR SALE 
8 Pennsylvania 25 KVA, 3 phase, 2 to 1 ratio; 
rebuilt within past month. 


No priority Necessary. 


ECONOMY GROCERY STORES CORP. 


Engineering Department 
100 Business Street Hyde Park, Mass. 
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Rotary Converters—3 Ph. 60 Cy. 


D.C. A.C. 
K.W. Make R.P.M. Volts Volts 
1—-1500 Whse. 720 650 11500 
1—1250 G.E. 720 250 2300 
1—1000 W hse, 900 600 2300 
2— 750 Whse. 1200 600 2300/4000 
1— 200 G.E. 1200 600 13200 

Rotary Converters—3 Ph. 25 Cy. 
2—1500 G.E. 500 225/275 6600 
1— 500 G.E. 750 225/275 6600 
M.G. Sets—3 Ph. 60 Cy. 

1—1500 G.E, 720 600 6600 
1— 500 G.E. 720 600 13200 


BELYEA COMPANY, INC. 


51 Howell Street, Jersey City, N. J. 
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DISPLAYED 


Individual Spaces with border rules for prominent 
display of advertisements. 


The advertising rate is $7.25 per inch for ap 
advertising appearing on other than a contrac 
basis. Contract rates quoted on request. 


An advertising inch is measured %” vertically on 
“one column, 3 celumns——-30 inches—to 2 page, 
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Power Equipment 


Released by Utilities & Industrials 
Turbines, Generators, Steam 
and Oil Engines, Boilers, 
Motor Generators, Rotaries, 
Transformers, Motors, Com- 
pressors, etc. 


Service backed by 38 years’ experience 


BREW, WOLTMAN & C0. 


30 Church S8t., New York - 


CRCCOOOTDONOOCEDOOREORRECESSE ORES OECeREEECeteEECEEesee?, 







= A Power Company located in Western 
= Canada has vacancies for three graduate 
= electrical engineers for permanent posi- 
= tions, two as designers in power house and 
= substation design, and one experienced in 
= design of distribution and transmission sys- 
= tems. 


sonnel. 


of age, and should send full particulars 
of qualifications, experience, references, eétc., 


to 
P-536, Electrical World 
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STATION M 
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WANTED 


HYDRAULIC ‘TURBO-GENERATOR 


Preferably {10 foot head, 5000 K.W., 3 phase, 
60 cycle, with switchboard, etc. Will consider offers 
of any part or anything over 2500 K.W. . 


W-535, Electrical World 
330 West .42. St., New. York City 
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in operating condition or burnt out. 
giving complete nameplate data and stating condition. 


We Rewind, Repair and Redesign all Makes and Sizes 
ALL TRANSFORMERS GUARANTEED FOR ONE YEAR 
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Mail us list 


Prices quoted on request. 


‘THE ELECTRIC SERVICE CO., 


“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 


rd 


MUU iii 


INC. 


Since 1912 CINCINNATI, OHIO 





“Opportunity” Advertising: 

| Think 
“SEARCHLIGHT” 
 lokece ” Caeeen aad 
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5 Do not apply unless your services are ; 
available under Canadian Regulation P.C. ; 
246, Part 3, January, 1943, administered ; 
by the Wartime Bureau of Technical Per- i 


Applicants must not be over forty years ; 


Post Street, San Francisco, Calif. : 
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5000 am 
2000 am 
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MOTORS GENERATOR SETS 


5000 ampere, 6 volt, Hanson-Van Winkle 
ALE 9000 ampere, 6 volt, Hanson-Van Winkle 
1500 ampere, 6 volt, Hanson-Van Winkle 
200 KW, 600 volt, GE, sq. cg. 

250 KW, 250 v., GE Synch. 

200 KW, 125 v., Wsgh., Sq. Cage. 

100 KW, 125 v., GE Sq. Cage. 

100 K W, 125 volt, Electric. Products, syn. 





MOTORS—3 PHASE 60 CYCLE 


—500 HP, 1200 RPM, 440 volt, GE, syn. 
£90 HP, 614 RPM, 440 voit, Weste, slip 


336° HP, 600 RPM, 2300 volt, GE, syn. 
—300 HP, 720 RPM, 2200 volt, G.E., Sl. Reg. 
—250 HP, 614 RPM, 4000 volt, G. E., syn. 
—250 HP, 600 RPM, 4000 volt, G.E., Sync. 
—200 HP, 900 RPM, 440 volt, Westg., sl. rg. 
—200 HP, 600 RPM, 2200 volt, G.E., al. rg. 
—200 HP, 450 RPM, 2200/4000 v., G. E., sl. rg. 
—150 HP, 1800 RPM, 2300 volt, Al. Ch.’ aq. cg. 
—150 HP, 900 RPM, 440 volt, Al. Ch. sl. rg. 
h—150 HP, 720 RPM, 440 volt, G.E., slip ring. 
—150 HP, 600 RPM, 440 volt, G.E., slip ring. 
—150 HP, 400 RPM, 440 volt, G.E., sq. cE. 
—125 HP, 720 RPM, 440 volt, G.E., slip ring. 
;—100 HP, 900 RPM, 440, Westinghouse, sq. 


i —100 HP, 900 RPM, 440 yolt, G.E., slip ring. 
; —100 HP, 72) RPM, 440 volt, G.E., slip ring. 
} —100 HP, 720 RPM, 440 volt, G.E., sq. cg. 
Mee i —100 HP, 600 RPM, 440 volt, G.E., slip ring. 

—100 HP, 600 RPM, 440 volt, G.E., sq. cg. 
| ; —100 HP, 514 RPM, 440 volt, G.E., sq. cg. 
, 


















1,100 HP, 450 RPM, 440 volt, G.E., sq. cg. 
‘ F_90 HP, 400 RPM, 650 volt, Cr. Whir, sq. cg. 
f—75 HP, 900 RPM, 4000 volt, Elec. Mach. 

“ Fairbanks, 


HP, 900 RPM, 220 volt, 


Morse, slip ring. 
1—75 HP, 900 RPM, 440 volt, GE, sq. cg. 
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TURBO-GENERATOR SETS 


1—500 KW Allis-Chalmers .8 p.f. 3 phase, 
60 cycle, 240 volts, 1504 amps. 3600 
RPM generator with 

l—Allis - Chalmers - Parsons turbine, for 
150% steam pressure, 100-deg. super- 
heat, 20# absolute back pressure, with 

l—Exciter, on same shaft as turbine and 
generator; 

1—300 KW .8 p.f. Allis Chalmers, a.c. gen- 
erator, 240 volts, 3 phase, 60 cycle, 
3600 RPM, 900 amps. with 

1—300 KW Allis-Chalmers-Parsons turbine, 
for 150# steam pressure, 100-deg. su- 
a 20% absolute back pressure, 
wit 

il—Westinghouse switchboard equipment, 
consisting of 


Mir 


eeneee 
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10—2500 H.P. General Electric Induction 
Motors — Type MT-28-2500-257 FORM 
AE, 3 phase, 60 Cycle, 6600 Volts, 257 
R.P.M. inc. with starting equipment. 

1—1500 H.P. General Electric, Induction 

i Motor — Type M.T.-28-2500-257 FORM 

: AE, 3 Phase, 60 Cycle, 6600 Volts, inc. 

: with starting equipment. 


223-225 No. 4th St. 










CHICAGO ELECTRIC CO. 


CCUDRGEEGEROLELEOEOROOROCCEOROCOSODOEDOSCAOOROGRONGUSEOOESUCOEGESORGEOOOCEGHOORCESEADEOORURCOOUSEEOSOOROEOSSOROESEOUSGAOOCOOUROSOONSEOSOORORGOORSERORRESEOEOOSOROOSOSORROESEDON 


tite 


_ LARGE G. E. INDUCTION MOTORS 


: USED A SHORT PERIOD ONLY 
,WIRE—WRITE-—PHONE 


vei ie $MMUEL.HUBERMAN 


TEL. EVERGREEN 7-3277 
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OWER FOR PRODUCTION! 


as HP, 720 RPM, 440 volt, Westghse, slip 
ring. 

1—75 HP, 720 RPM, 440 volt, GE, sq. cg. 
1—50 HP, 900 RPM, 440 volt, GE, slip ring. 
1—50 HP, 900 RPM, 440 volt, GE, sg. cg. 


MOTORS—D.C. 230 VOLTS 


1—250 HP, 760 RPM, Electro Dynamic. 
1—150 HP, 750 RPM, Electro Dynamic. 
1—125 HP, 600 RPM, Westinghouse, SK. 
1—100 HP, G.E., 575 RPM. 

1—100 HP, 625 RPM, G.E. 

1—65 HP, 1009 RPM, G.E., type RC. 

1—50 HP, 750 RPM, Westinghouse, type SK. 
1—50 HP, 700 RPM, Crocker Wheeler. 
1—40 HP, 775 RPM, Westinghouse. 

i—40 HP, 300 RPM, G.E. 

1—30 HP, 750 RPM, G.E., type RC. 


TRANSFORMERS 


2—400 KVA, G.E., 4156-240/480 v., Scott taps. 
38—300 KVA, Pittsburgh, 7800/440 volts. 
3—250 KVA, Westinghouse, 5500/440 volta. 
1—200 KVA, Pittsburgh, 7800-110/220 volts. 
8—200 KVA, General Electric, 2200-220/440 
volts 
3—150 KVA, G.E., 33,000 2300/4000 Y. 
8—100 KVA, Westinghouse, 11,430/250 volts. 
weer KVA, Pittsburgh, 1375/2750-110/326 
volts. 
8—100 KVA, Westinghouse, 13200 250 volts. 
8—100 KVA, General Electric, 2200-220/110 
volts 
8—75 KVA, G.E., 13,500-7500/440 volts. 
1—75 KVA, G.E., 3 phase, 4156Y-120/208Y. 
1—75 KVA, Pittsburgh, 7600-110/220 volts. 


38—50 KVA, Wagner, 4150-220 volts. 
eee Pbgh. 7500/15,000 volts-110/220 
volts. 


4—37% KVA, 2200-220/110 v. 

7—25 KVA, Westg., air cooled, 440/220-110 v. 
1—25 KVA, G.E., 220/110-220/110 volts. 
2—15 KVA, G.E., 2300-115/230 volts. 


i ica as le ec uaa a 


2—Generator panels, 2” black slate, 24” 
wide, 90” high, equipped with 

l1—type 52 style 2B hand-operated rear 
mounted oil switch, 

3—Round pattern ac ammeters, 

1—Integrating wattmeter, AC., 

1—D.C. field ammeter, 

1—Field switch, 

2—Plug receptacles for synchroscope and 
volt-meter, 

1—Field rheostat handle with chain and 
sprocket control for basement-mounted 
rheostat, 

1—Exciter panel, 

1—Synchroscope, 

1—Westinghouse voltage regulator, type 
AB3 on slate panel 
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Can be seen in operation. Inspection invited. 


1314 W. CERMAK RD. 
CHICAGO, ILL. 


15—25 K.V.A. Transformers, Distribution 
G.E. Type -H. Single phase’ 60 cycle 
5940 /6600/11430Y > 230 Volts 


6—15 K.V.A. Transformers, Distribution, 
G.E. Type H. Single phase, 60 cycle, 
5940/6600/11430Y, to 115 Volts 


3—Cable Reels 11’ dia. 10’ long. 
qpeptite e* of tee 


Brooklyn, N. Y. | 
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MOTORS—VARIABLE SPEED 230 VOLTS 


2—100 HP, 4765/1375 RPM, Electro Dynamic. 
1—90 HP, 470/940 RPM, General Electric. 
1—75 HP, 5625/1575 RPM, Electro Dynamic. 
1—60 HP, 600/1200 RPM, General Electric. 
1—35 HP, 6500/1500 RPM, Westinghouse. 
1—35 HP, 350/1050 RPM, Electro Dynamic. 
1—30 HP, 225/900 RPM, Crocker Wheeler. 
2—26 HP, 300/900 RPM, Electro Dynamic. 
1—20 HP, 750/1500 RPM, General Electric. 
1—15 HP, 300/1200 RPM, 'G.E. 

1—13/18 HP, 350/1200 RPM, Electro Dynamic. 
1—65 HP, 600/1200 RPM, General Electric. 
1—5 HP, 450/1800 RPM, Crocker Wheeler. 
1—5 HP, 400/1600 RPM, Diehl. 

1—5 HP, 225/900 RPM, Electro Dynamic. 


INSTRUMENTS 


25—Westinghouse type U recording ammeters 


with split core CT. 
25—Westinghouse type U recording volt- 
meters. 


TURBO-GENERATORS 
600 KW Terry dual bleeder condensing Tur- 
bine only. 
1—500 KW, G.E., 3 ph., 60 cy., 480 volt, 
1—375 KVA, Westinghouse, non-condensing. 


bleeder. 
1—300 KW, G.E., 3 ph., 60 cy., 220 volt, cond. 
1—200 KW, G.E., 3 ph., 60 cy., 220 volt, cond. 


OIL CIRCUIT BREAKERS 
1—3e" Sp 15,000 v., 3 pole, G.E., type 
130 
1—3000 amp., 600 v., 4 pole, G.E., type FK-24. 
1—1600 amp., 7500 v., 4 pole, Weste., B-2. 


1—1200 amp., 15000 v., 4 pole, Westg., B-3. 
Also complete stock of small sizes. 
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OPPORTUNITIES! 


in 
New and used equipment 
recently released from service 


by a number of electric and 
gas utility companies. 


eAOVI@Qy 


POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 
TRANSMISSION LINE 
MATERIALS 
SOU” 


Send for new list,... to 


APPARATUS EXCHANGE 
EBASCO SERVICES INCORPORATED 


Two Rector St. New York, N. Y. 
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¥ 


800 New Black & Decker 1/20— 
1/25 H.P, Fan:Duty Motors. 
FACTORY PACKED 


- H. U. MANN 
540 Lake Shore Dr. © CHICAGO 
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READERS SAY 


Readers tell us they read the adver- 
tising pages as much as the edi- 
torial. And for good reason! A 
good advertisement, like a good 


editorial article, brings you useful, 
worthwhile information in the form 
you want if. That's why it pays to 
look through the ads in Electrical 
World carefully. 
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MATERIALS 


On PRESENT DAY d-c systems with 

generators, converters or rectifiers con- 

nected in parallel, fault currents rise so 

rapidly that serious damage may be done 

before a conventional circuit breaker can limit the cur- 

rent. Ordinarily the circuit breaker will open in 3 cy- 

cles, in special cases in 114 cycles, but with fault cur- 

rents rising at a rate of several million amperes per 
cond, such opening times permit flash-overs to burn 

brushes and brush-holders. Damage is done; produc- 

tion is stopped for repairs or replacements. 


isTRA-FAST OPENING IS THE 
ISWER 


The way to protect a system against the effects of rap- 
i ly rising currents is to hold the peaks to safe values. 
| T-E does this with fast-opening circuit breakers. 
The Type FB circuit breaker, illustrated, has opening 


This ultra-high-speed circuit breaker 
CH ECT eRe UC Mt toc hemor he ws C1 


to dangerous values. 


AND MACHINE §S 







characteristics which limit currents within 2 /5ths of a 
cycle (60 cycle basis). 


IMPORTANT SAVING OF MATERIALS 


When high fault currents are to be encountered, bus 
structures must be built with heavy conductors and 
heavy bracing. On the other hand, when peak cur- 
rents are kept low by ultra-fast circuit breakers, much 
metal is saved; buses are much simpler. 


HIGH-SPEED CIRCUIT BREAKERS 
HAVE PROVED THEIR VALUE 

I-T-E has high-speed circuit breakers in service. They 
are new but their record is well-founded. Our engi- 
neers will gladly tell you about them. 


AIR SWITCHGEAR 


IMMERSED IN AIR © ENCASED IN STEEL 
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EXIT the asphaltene-forming nyCroee | 


(a message to turbine oil users) 


Let a hydrogen atom meet ar a carbon atom down in the 


| earth, and they unite. They have a "yen" op for each other. 

| o-oo 
j a= 

In petroleum, they are united in countless combinations to form <r 


-” 


- 
highly complex hydrocarbons. Some of these gre instable. They have an 
- 
i -* oy, 
| affinity for oxygen. They "drink it ine” Then they're oxidized and 
/ j by Path 
| ready to go CZ on a,rampagee. In turbine oil, that means Te ecidity, 
? 


¢ 
N\y 7 ‘sypage, poor demulsibility -- trouble! E ) y Some of these 


little devils tend to form asphaltene substances, others 






\ to form acids. The asphaltene kind can all be removed by 
refining -- but generally are not. Those left act like 


poor apples in a barrel. Conventional methods fail 





to get all of them out unless a high degree of refining is used. 
/ Without the use of inhibitors, such refining is undesirable because 


stable ae decease” san -- including valuable natural inhibitors -- are 


pe 
also removede — er Turbine Oil is a highly refined 
YY 


oil to which has been added a patented inhibitor. When you use Nonpareil, 


you never will have any troubles from deposits, sludge, or poor demulsibility 


Waly 
due to asphaltenes. G) )) Pp Acid-forming hydrocarbons 


ML 
another story. They can't all be removed by refining. How we render 


them harmless 





will be told in our advertisement next month. 





Meanwhile, if_you want further information, send for a Standard Lubrication 


Engineer. Write or phone the nearest Stand- 


ard Oil Company (Indiana) office, or 910 South NONPAREIL 


Michigan Ave., Chicago, Ille In Nebraska, write TURBINE OIL 





to Standard Oil Company of Nebraska at Omaha. 


Oil Is Ammunition... Use It Wisely 


* LUBRICATION ENGINEERING 






